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CONVERSION TABLE

The following table may be used to convert measurements in the inch-pound

system to the International System of Units (SI).

Multiply

inch (in) ==-eecemmmcmc e
foot (ft) =--=cmemmcmcmcmcceeeo

mile (Mi) ===cecmmmmccccccaeeo

square foot (ftz) ..............
square mile (miz) ..............
acre-foot (acre-ft) =--=--eec---
cubic foot (ft3) ...............
gallon (gal) --------c-ccoecuumn

million gallons (Mgal) ---------

By

Length

25.4

0.3048

1.609

Area

1,233

0.02832 ----

3.785

3,785

- - -

To obtain

millimeter (mm)
meter (m)

kilometer (km)

square meter (mz)
square meter (mz)

square kilometer (kmz)

3)
3)

cubic meter (m
cubic meter (m
liter (L)

cubic meter (m

3)

Volume Per Unit Time (includes Flow)

cubic foot per second (ft3/s) --
gallon per minute (gal/min) ----
gallon per day (gal/d) =---=------
million gallons per day (Mgal/d)

cubic foot per second per
square mile [(ft3/s)/mi2].
micromho per centimeter at
25° Celsius (umho/cm at 25°C).

0.02832 ----
0.06309 ----

90.85

- - -

0.04381 ----

Miscellaneous

0.01093 ----

xii

- -

cubic meter per second (m3/s)
liter per second (L/s)
liter per second (L/s)

cubic meter per second (m3/s)

cubic meter per second per

square kilometer [(m3/s)/km2].

microsiemens per centimeter at
25° Celsius (uS/cm at 25°¢).



DEFINITION OF TERMS

Water Resources

Acre-foot (acre-ft) is the quantity of water required to cover one acre to a
depth of one foot and is equivalent to 43,560 cubic feet or 325,851 gallons.

Control designates a feature downstream from the gage that determines the stage-
discharge relation at the gage. This feature may be a natural constriction
of the channel, an artificial structure, or a uniform cross section over a
long reach of the channel.

Cubic foot per second (ft3/s) is the rate of discharge representing a volume of

one cubic foot passing a given point during one second and is equivalent to
7.48 gallons per second or 448.8 gallons per minute.

Cubic feet per second-day (ft3/s-d) is the volume of water represented by a flow

of one cubic foot per second for 24 hours. It is equivalent to 86,400 cubic
feet, 1.9835 acre-feet, or 646,317 gallons.

Discharge is the volume of water that passes a given point within a given period
of time.

Mean discharge (mean) is the arithmetic average of individual daily mean

discharges during a specified period.

Instantaneous discharge is the discharge at a particular instant of time. |If

this discharge is reported instead of the daily mean, the heading of the
discharge column in the table is '"Discharge."

Dissolved is that material in a representative water sample which passes through
a 0.45-um membrane filter.

Drainage area of a stream at a specific location is that area, measured in a

horizontal plane, enclosed by a topographic divide from which direct
surface runoff from precipitation normally drains by gravity into the
stream above the specified point.

Gage height is the water-surface elevation referred to some arbitrary gage datum.

Gaging station is a particular site on a stream where systematic observations of

hydrologic data are obtained.

xXiii



Hardness of water is a physical-chemical characteristic that is commonly
recognized by the increased quantity of soap required to produce lather, due
mostly to the presence of alkaline earths (principally calcium and
magnesium) and is expressed as equivalent calcium c;rbonate (CaCO3).

Micrograms per liter (ug/L) is a unit expressing the concentration of chemical

constituents in solution as mass (micrograms) of solute per unit volume
(liter) of water. One thousand micrograms per liter is equivalent to one
milligram per liter.

Milligrams per liter (mg/L) is a unit expressing the concentration of chemical

constituents in solution as mass (milligrams) of solute per unit volume
(liter) of water.

Partial-record station is a particular site where limited streamflow and/or

water-quality data are collected systematically over a period of years for
use in hydrologic analyses.

Recurrence interval is the average interval of time within which an event will be

equaled or exceeded once.

Runoff in inches shows the depth to which the drainage area would be covered if

all the runoff for a given time period were uniformly distributed on it.

Sediment is solid material that originates mostly from disintegrated rocks and is
transported by, suspended in, or deposited from water; it includes chemical
and biochemical precipitates and decomposed organic material, such as
humus. The quantity, characteristics, and cause of the occurrence of
sediment in streams are influenced by environmental factors. Some major
factors are degree of slope, length of slope, soil characteristics, land
usage, and quantity and intensity of precipitation.

Specific conductance is a measure of the ability of water to conduct an

electrical current. It is expressed in micromhos per centimeter at 25°c.
Specific conductance is related to the type and concentration of ions in
solution and can be used for approximating the dissolved-solids content of
the water. Commonly, the concentration of dissolved solids (in milligrams
per liter) is about 65 percent of the specific conductance (in micromhos).
This relation is not constant from stream to stream, and it may vary in the

same source with changes in the composition of the water.



Stage is the water-surface altitude referred to some arbitrary gage datum (gage
height).
Stage-discharge relation is the relation between gage height (stage) and volume

of water per unit of time, flowing in a channel.

Streamflow is the discharge that occurs in a natural channel. Although the term
'"discharge' can be applied to the flow of a canal, the word ''streamflow'
uniquely describes the discharge in a surface stream course. The term
"'streamflow' is more general than "runoff'' as streamflow may be applied to

discharge whether or not it is affected by diversion or regulation.

Geology

Alluvium: Soil, sand, gravel, or similar material deposited by running water.

Andesi te: A volcanic rock of fine-grained texture, consisting chiefly of
plagioclase feldspar and ferromagnesium materials, without olivine.

Basalt: Dark-colored, fine-grained igneous dike or flow rock of relatively high
specific gravity, composed primarily of plagioclase feldspar, pyroxene,
with or without olivine.

Breccia: A rock consisting of consolidated angular rock fragments larger than
sand grains.

Detrital: Any loose material that results directly from rock disintegration.

Dike: A tabular body of igneous rock that cuts across the structure of adjacent
rocks or cuts massive rocks.

Tuff: Indurated pyroclastic rocks of grain generally finer than 4 mm (equivalent

to volcanic ash or dust).
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WATER RESOURCES OF THE PALAU ISLANDS

By Otto van der Brug

ABSTRACT

The Palau lIslands are a group of 350 islands, ranging in size from a few
hundred square feet to the 153-square-mile island of Babelthuap. Babelthuap is
the second largest island in the western Pacific and comprises more than 80
percent of the total land area of the Palau Islands. Most of the islands are
uninhabited limestone ridges covered with dense vegetation. These islands have
no freshwater resources and are not included in this report.

The island of Koror with an area of 3.6 square miles is the administrative,
commercial, and population center of Palau and has an annual average rainfall of
148 inches. Short-term rainfall records at other locations in the islands
indicate little variation in annual rainfall throughout the Palau Islands.
Runoff-to-rainfall ratios for streams on Babelthuap show that about 70 percent of
the rain falling on the island runs off to the ocean. The uniformity of rainfall
and basin characteristics is shown by an excellent correlation between mean
annual rainfall on Koror and streamflow on Babelthuap and by the close
correlations between discharge at gaging stations and partial-record sites.

Surface water quality is generally good as shown by 55 chemical analyses of
water from 18 sources. The dissolved-solids concentration of the water samples
did not exceed 66 milligrams per liter.

This report summarizes in one volume hydrologic data collected in a 14-year
period of study and provides interpretations of the data that can be used by
planners and public works officials as a basis for making decisions on the

development and management of the islands' water resources.



INTRODUCTION

Cooperation

In 1968, the U.S. Geological Survey and the Trust Territory of the Pacific
Islands began a joint-funding agreement to systematically collect water-
resources data in most of the principal islands of the Trust Territory. Under
the program, the Trust Territory agreed to provide labor, equipment, services,
and funds in amounts to be matched on an equal-value basis by the Geological
Survey. The Survey assumed responsibility for supervision of the work and the
compilation, analyses, and publication of the data. The program began on Palau
in 1969 with the construction of three gaging stations on Babelthuap and the
establishment of several low-flow, partial-record stations. This program was
expanded gradually in subsequent years.

Since 1981, the work has continued under an agreement between the new

Republiic of Palau and the Geological Survey.

Purpose and Scope

Since 1968, the U.S. Geological Survey has systematically collected water-
resources information on the major islands in the Trust Territory of the Pacific
Islands.

Initially, only records of discharge and stage of the major streams were
collected, but the program was gradually expanded to include rainfall records,
ground-water information, and chemical analyses.

The purpose of this report is to summarize in one volume all available
water-resources information for the Palau Islands and to provide results of
analyses of the information needed for planning, development, and management of
the resources. To explore the potential for surface-water development, the
continuous record of gaging stations is used for flow-duration tables and curves
and for statistical analyses. Low-flow measurements are used to estimate the dry
weather flow of ungaged basins. Runoff-rainfall comparisons are made, and

chemical analyses of surface water are interpreted.



Geographic Setting

The Palau Islands form a chain nearly 100 miles long between latitude 6953"
and 8°12' North and longitude 134°07' and 134°39' East. The group lies about
1,000 statute miles southeast of Manila, 2,000 miles south of Tokyo and 4,600
miles west of Honolulu (fig. 1). The islands number about 350 and range in size
from very small islets to Babelthuap, one of the largest islands in the western
Pacific. Except for two small atolls in the north and Angaur and small reef
islands in the south, all islands are enclosed within a 65-mile long reef
(fig. 2).

The large island of Babelthuap near the northern end of the chain, has an
area of 153 mi2 (square miles), more than 80 percent of the total land area of the
Palau Islands. Directly south of Babel thuap, connected by a large bridge across
a narrow channel, lies Koror, the administrative, commercial, and population
center of Palau, with an area of 3.6 miz. Connected by causeways to Koror are the
smaller islands of Ngerekebesang (0.9 miz) and Malakal (0.3 miz).

The remaining inhabited islands are farther south: Peleliu, 4.5 miz, still
within the Palau reef, and Angaur, 3.2 miz, well known for its phosphate.

Between Babelthuap and Peleliu lie several hundred uninhabited 1limestone
islands ranging in area from mere dots in the lagoon to Ngeruktabel, which has an
area of 7.2 mi2 and is the second largest island of Palau. These are called the
"rock islands."

The height of the islands is low to moderate, with the highest point on
Babelthuap, almost 800 feet. The northern group of Babelthuap, Koror,
Ngerekebesang, and Malakal, forms a dissected volcanic plateau, presumably part
of a formerly much higher land area. The '‘rock islands'' are coralline limestone
ridges covered by dense tropical growth. The northwest parts of Peleliu and
Angaur are similar to the limestone ridges of the ''rock islands' with much of the
area of the two islands consisting of low plains of reef limestone and beach and
lagoon deposits.

Fringing most of the volcanic islands are dense mangrove swamps, especially
around Babelthuap where 80 percent of the coastline is bounded by mangrove

thickets, covering approximately 13 miz.
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Streams are found only on the volcanic islands. Except for those on
Babelthuap, they are small and dry part of the year. Many large streams flow on
Babelthuap. The largest is the Ngerdorch River, draining almost 18 mi of the
eastern part of the lIsland.

The climate of the Palau Islands is warm and moist and varies little, the
mean temperature is 27.6°C and the humidity averages 84 percent. The average
rainfall is 148 inches per year. Winds are normally moderate with northeast
trade winds prevailing from December to April, which are the drier months of the

year.

Historical Development

The Palau Islands were discovered in 1543 by the Spanish explorer, Ruiz
Lopez de Villalobos, who called the Islands Arrecifes (reef islands). The
islands were rediscovered in 1710 by the Spaniard, De Padilla, after some Palau
Islanders drifted to the Philippines in 1708 (Friis, 1967).

Prior to 1880, the Palau Islands were subject to little outside control and
were considered to be within Spain's sphere of influence. Following a dispute
between Germany and Spain in 1885 over possession of the islands, Pope Leo XII|
settled the dispute in favor of Spain the following year.

In 1899, Spain sold all of the Caroline and Mariana Islands to Germany for
25 million pesetas. Guam was not included because it had been ceded by Spain to
the United States in 1898. The Palau Islands became a German protectorate
administered by the Governor of German New Guinea.

After the outbreak of World War |, the Japanese Navy took possession of the
islands and in 1920 Japan received a mandate from the League of Nations to
administer the islands. They built a town on Koror with a Japanese civilian
population of more than 10,000, many times that of the native population of the
island. They built roads and encouraged agriculture on Babelthuap. They mined
bauxite from 1938 to 1942 near Ngermetengel, north of Ngeremeduu Bay, and from
1940 to 1944, in Ngerdmau in north Babelthuap. (See fig. 7.)

After Japan withdrew from the League of Nations in 1935, it annexed the
islands as part of its empire. After 1938, the islands became a closed military

area and the principal Japanese military base in the south Pacific.



In September 1944 during World War |1, American Forces attacked Peleliu and
Angaur. Resistance, especially on Peleliu, was fierce; securing the island took
2 months at a cost of nearly 11,000 Japanese lives and more than 1,000 American
lives. From newly constructed American airfields on Peleliu and Angaur, develop-
ments on the remaining Japanese-held islands of Babelthuap, Koror, Malakal, and
Ngerekebesang were destroyed (U.S. Army Chief of Engineers, 1956).

The Japanese were repatriated after World War Il, and in 1947 the United
States became the administrator of the Palau Islands, which were a part of the
Trust Territory of the Pacific Islands, for the United Nations. In 1951, the
Department of the Interior took over the responsibilities from the U.S. Navy.
The islands remained under American Administration until their independence as

the Republic of Palau.

Population

European explorers in the 18th century estimated the population of Palau to
be 40,000. Although there is no way to confirm this, abandoned agricultural
terraces indicate that the population was much larger than the present 12,000
(U.S. Army Chief of Engineers, 1956). Through diseases introduced by the
Europeans, the population declined until the 20th century when most of the
diseases were brought under control.

Prof. Dr. A. Krgmer (1917-29) reported many abandoned villages and esti-
mated the population of Palau at 3,000 when he visited the islands in 1907 on
board the ship evacuating most of the people of the Southwest Islands to Palau
af ter the 1906 typhoon.

Under the Japanese Administration many Japanese settled on the islands, as

shown by the following population data (U.S. Army Chief of Engineers, 1956):

Local Foreign Total
1920 5,605 756 6,361
1930 5,794 2,307 8,101
1935 6,022 6,776 12,798
1938 6,377 15,667 22,044
1943 6,233 27,442 33,675

The population data for 1920-38 are for the Palau District. The District
consists of the Palau Islands and the Southwest Islands, small coral islands of
which Sonsorol, Puluana, Merir, and Tobi are inhabited. In 1947, the population
of these four islands was 292 (U.S. Army Chief of Engineers, 1956).
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The population data do not include Japanese military forces. The Japanese
14th Division alone numbered about 25,000 men on Palau in 1943, most of them
stationed on Babelthuap (U.S. Army Chief of Engineers, 1956).

Population data gathered during the American Administration were
transmitted annually to the United Nations in reports on the administration of
the Trust Territory of the Pacific Islands. 1In 1955, the population of the Palau
District was reported as 7,656 and in 1967, as 11,232, including 225 people on
the Southwest Islands (U.S. Department of State, 1954-55 and 1966-67). The 1980
U.S. census population for the Palau District was 12,116, including 153 people on
the Southwest Islands (U.S. Department of Commerce, 1982).

In 1943, about 600 people, less than 10 percent of the local population,
resided on Koror compared to 60 percent on Babelthuap. After World War 1|l, the
populafion of Koror increased rapidly with most of the increase representing
migration from other Palau Islands. In 1957, the population was 3,409 on Koror,
about 400 on Ngerekebesang, and 15 on Malakal (Cooper, 1959). By 1967, the
population of these three islands had reached 5,667 (Hawaii Architects and
Engineers, 1980) and in 1983, about 9,000 or 75 percent of the population was

living on Koror.

Previous Investigations

Numerous German scientists studied the islands beginning in 1861 and
published several geologic reports. During the Japanese Administration, some
geologic, petrographic, and geomorphologic studies were made. Many detailed
studies of coral reefs and the geology of the islands were made by Risaburo
Tayama between 1934 and 1952. A list of these studies can be found in 'Military
Geology of Palau Islands, Caroline Islands'" (U.S. Army Chief of Engineers, 1956).

After World War 1Il, Americans surveyed phosphate, bauxite, and other
mineral deposits. in 1949, a team of geologists made a reconnaissance-type
investigation of the effects of phosphate mining on the ground-water resources of
Angaur, and from 1951 to 1953, the U.S. Geological Survey made further studies of
the effects of mining (Arnow, 1961).

Few water-resources data were collected prior to the start of the coopera-
tive program between the Trust Territory Government and the U.S. Geological
Survey in 1968.
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GEOLOGY

The Palau Islands can be classified as follows: volcanic, high limestone,
low platform, and reef and (or) atoll. A few islands--namely Koror, Peleliu, and
Angaur--are combinations of more than one type.

With the exception of two atolls in the north (Kayangel and Ngaruangl) and
Angaur in the south, all islands are enclosed within the Palau reef, which is
partly barrier and partly fringing. The barrier reef is well developed on the
west side where it averages 1-1/2 miles in width and is about 65 miles in length.
Within the lagoon, the depth of the water ranges from a few feet to about 110 feet
in Ngertachebeab Bay, southwest of Babelthuap, and 130 feet in Kossol passage at
the north end of Babelthuap.

The volcanic islands of Babelthuap, Koror, Malakal, and Ngerekebesang form
a dissected volcanic plateau, presumably part of a much higher land mass at one
time (fig. 3). They have rolling uplands with rugged areas of sharp ridges and
cliffs, flat alluvial areas, and irregular coastlines bounded by dense mangrove
swamps.

The only perennial streams in the Palau Islands are found on Babelthuap.
The largest is the Ngerdorch River with a drainage area of almost 18 miz. Lake
Ngerdok, at the upper end of the North Fork Ngerdorch River, is the largest lake
in the islands, with a length of 2,400 feet, and a width of 600 feet at the widest
part. This lake is up to 9 feet deep and contains a volume of approximately 15

Mgal (million gallons).



EXPLANATION

Volcanic rock consisting mostly of basaltic
and andesitic volcanic breccias, with some
tuff breccias and tuff and a few intrusive
dikes, sills, and plugs. Most of the rock
is deeply weathered.

Detrital deposits underlying flood plains
and coastal lowlands of Babelthuap.
Includes alluvium underlying valley
floors, organic materials and soils of
mangrove swamps, and beach deposits.

G
R Y
Lé
P‘/F Babelthuap
.{_'

Compact, generally light-colored clay,
with interbedded silt and lignite.
Occupies depressions in surface of
weathered volcanic rock.

D

Limestone ranging from hard, dense, Ngerekebesang
crystalline rock through porous,
friable, fine-grained material to
coarse coralline rubble. Includes
small areas of calcareous beach sands.

Figure 3. Map showing distribution of rock types
in Babelthuap and adjacent islands.
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Between Babelthuap and Peleliu, there are more than 300 high-limestone
islands, the ''rock islands'", ranging in size from large rocks to 7.2 mi2
Ngeruktabel. Many of these islands are irregular in shape. Ngeruktabel, for
instance, while only 7.2 mi2 in size has a shoreline of 57 miles. The islands are
undercut at sea level with an overhang from 2 to 20 feet. Limestone ridges also
cover the eastern part of Kﬁror and the northern parts of Peleliu and Angaur.

The island of Koror is composed of volcanic and 1limestone ridges, whereas
Peleliu and Angaur are composed of high limestone ridges, low plains of reef
limestones, and beach deposits (figs. 4 and 5).

Outside the Palau reef, two atolls lie north of Babelthuap and some small

reef islands are located on the reef near Peleliu.

CLIMATE
General

The Palau !slands are only 7° north of the Equator in a large expanse of
ocean; thus, the climate is uniformly warm and moist throughout the year. The
relative humidity is high and averages 84 percent. It is highest during the
early morning hours in the summer months.

Winds average 7.3 miles per hour and are generally light to moderate during
December through April, when northeast trade winds prevail. From July to
October, winds vary and heavy rainfall may occur when the intertropical
Convergence Zone is located near Palau. Typhoons normally stay north of the
Palau Islands. Typhoons caused extensive damage in 1862 and again in 1866, but
little information about these events is available. |In the fall of 1906, the
Southwest Islands especially Puluana and Merir, were devastated by a typhoon
(Krgmer, 1917-29). To prevent famine, the Germans evacuated most of the
inhabitants to Ngerekebesang, where many have remained.

Other storms during the period of the German Administration occurred on May
17-18, 1909, when 13-1/2 inches of rain were recorded, and on November 26, 1912,
when much damage was inflicted upon Melekeok, Ngeremlengui and the northern tip
of Babel thuap (Krgmer, 1917-29).
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EXPLANATION

Holocene

v 134° 15'E
% | Mangrove swamp

——N7° 02'30"

Quaternary

Sand and sand underlying swamp

Peleliu Timestone, of Tayama

Ruriid isiand

OTngabard isiand

Quaternary and tertiary

Palau Timestone, of Tayama

Lithology underlying mangrove
swamp (unpatterned areas) is
not known.

"Ngebad
isiand
N7°00—
PELELIU
0 1 MILE
0 1 KILOMETER

Modified from U.S. Army Chief of Engineers, 1956.

Figure 4. Geologic map of Peleliu.
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EXPLANATION

v e 7 Swamp deposits, largely organic
z % muck

Holocene

Calcareous sand and coralline boulders
and rubble of present and older
beaches _

‘§§§§§$ Coralline rubble and coralline Time-
stone, composed of unsorted or Holocene and Pleistocene

poorly sorted fragments, sand,
and fine material .

§§ Coralline Timestone, composed of

‘ unsorted or poorly sorted frag- Pleistocene and Pliocene
ments, sand, and fine material,
generally indurated _

N~ Geologic contact, approximately
located

Figure 5. Geologic map of Angaur.
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The worst storm to strike Palau during the Japanese Administration occurred
in May 1927 when 80 percent of the houses were damaged. On Peleliu all five
villages were destroyed (Great Britain Naval Intelligence Division, 1945).
During the last two decades, the strongest winds (73 mph) were recorded in March
1967 when typhoon Sally moved westward across Koror and southern Babelthuap
causing three deaths and 50 injured. The 60-mile-per-hour winds of typhoon Marie
destroyed crops and damaged structures on April 8, 1976,

The average rainfall is 148 inches per year on Koror, where records of
rainfall are available for most years since 1905 from German, Japanese, and U.S.
Government sources.

All locations where rainfall data have been collected are listed in table 1.
Rainfall

German records of rainfall are available for Malakal (1901-03), Koror
(1905-12), and Angaur (1909-11). They were published in millimeters in the
annual publication ""Mitt(h)eilungen von Forschungreisenden und Gelehrten aus den
deutschen Schutzgebieten, 1902-13,'" and for 1902-11 in "Strategic Bulletins of
Oceania'", No. 7 (Institute of Human Relations, 1943). (See table 20, in the
Hydrologic Data section.)

The Japanese collected rainfall data on Koror during 1924-41 (table 21) and
at a number of other locations for shorter periods (table 22). The locations and
periods of record were listed in the annual reports for 1924-26 and 1927-34 of
the (Japanese) Meterological Observatory of the South Seas Government (Bryan,
1946).

After World War |1, records of rainfall have been published by the National
Weather Service for Koror (since 1947), Ngesang, Babelthuap (1955-79), and
Angaur (1955-77). A few monthly totals during 1952-55 are available at Aimeliik,
Babelthuap. For Ngesang and Angaur many monthly and annual totals were not
reported (tables 23-26).

The only location for which long-term rainfall data are available is on
Koror, where almost 60 years of data have been collected. Table 2 gives the
means and extremes for these years and shows that February, March, and April are

the driest months of the year and that July is the wettest month.
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Table 1. Rain gages in the Palau Islands

Period of Latitude Longi tude Altitude Frequency E;?ZE;:F
record Location north east (ft) Remarks of reading (in)
German records:
1901-03 Malakal 7%20" 13427 -- -- Daily --
1905-12 Koror 7°20" 13429 -- -- do. --
1909-11 Angaur 6%4 13408 -- -- do. --
Japanese records:
1924-41 Koror 7°20" 134%29" 94 -- -- --
1924-34 Angaur 694 13498 -- -- -- --
1924-34 Babelthuap 7%31! 134%30" -- At Ngermetengel (Almongui) - --
1924-34 Babel thuap 7°37° 134%39" -- At Chelap (Galap) -- -
1924-34 Babe! thuap 7%30¢ 134938 -- At Melekeok -- --
1932-34 Peleliu 7°01! 1349131 - -- - --
Records published by National Weather Service:
1947-83 Koror 7%20° 134%29° 94 U.S. Navy to May 1951, Hourly 8
National Weather Service
from July 1951.
1955-77 Angaur 695" 139°09° 15 At U.S. Coast Guard Daily 8
Loran station.
1955-79 Babel thuap 7%37° 134939¢ 10 At Bethania Mission do. 8
School at Ngesang.
1952-55 Babel thuap 7%27° 13431 200 At Aimeliik do. 8
Records collected by U.S. Geological Survey:
1972-78 Koror 7920135 13499014 210 At filter plant Monthly 6
1972-78 Malakal 719159 134%27101" 5 At power plant do. 6
1972-77 Peleliu 6959°'58"  138°%14 116" 13 At well 5 do. 6
1972-77 Babel thuap 7221200 134931138 20 At Ngerimel (Gihmel) River do. 6
1972-78 Babel thuap 79261 20" 1349341290 40 At South Fork Ngerdorch do. 6
(Ngardok) River.
1972-78 Babel thuap 79361 04 134935 102" 25 At Diongradid (Adeiddo) River do. 6
1978-83 Babel thuap 7936 108" 134935103 100 do. Continuous 8
1978-83 Babel thuap 7%22'53"  134°33'06" 80 At Airai do. 8
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The U.S. Geological Survey has made cumulative rainfall readings at several
locations since 1972 (tables 27, 29, 31-34). Most records are not complete due
to vandalism and other mishaps. Those which might be in error by more than 10
percent are not published in this report. Although cumulative readings might be
low due to some evaporation between visits, table 3 shows little variation for
most years between totals from cumulative and from daily readings and between
rainfall on the various islands of Palau.

During 1978, two recording rain gages were constructed on Babelthuap, one
near the gaging station on Diongradid River and the other in Airai near the Edeng
River gaging station (fig. 6). The rain gages record rainfall continuously and
rainfall intensities can be obtained from the charts. The daily rainfall totals
have not been published previously, and are tabulated in the Hydrologic Data
section (tables 28 and 30).

The location of rainfall-collection sites on Babelthuap, Koror, Malakal,

and Ngerekebesang are shown in figures 7 and 8.

Air Temperatures

Air temperatures on Koror during 1945-81 (U.S. National Oceanic and
Atmospheric Adm., 1981) are listed in table 4. The difference between the long-
term mean for the coolest and the warmest month, is only 0.8°C. Mean annual
temperatures for the period vary by less than 1°C. U.S. National Weather Service
data were published in degrees Fahrenheit and have been converted to degrees
Celsius. Readings of air temperatures have been made during measurements of
stream discharge and are published in conjunction with water temperatures in the
Hydrologic Data Section (tables 66-83).

Evaporation

No evaporation data are available for the Palau Islands. However, the U.S.
National Weather Service publishes evaporation data for Guam and Yap, and it is
reasonable to assume evaporation on Palau is of the same order of magnitude as

evaporation on Guam and Yap. These values are provided in table 5.
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Figure 7. Location of rain gages on Babelthuap.
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Monthly and annual mean air temperatures, in degrees Celsius, on Koror
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Table 5. Monthly and annual evaporation data for Guam and Yap

[Source: U.S. National Oceanic and Atmospheric Administration, 1956-72, 1973-82]
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual
Evaporation data for Guam (in inches)
(1956 to May 1958 at Fena Lake, August 1958 to present at Weather Service Station)
1956 6.83 6.54 8.24 9.13 8.82 7.81 5.74 5.86 4.49 5.01 5.26 5.92 79.65
1957 6.18 5.99 7.32 8.42 8.71 9.10 7.41 7.76 6.52 5.57 7.28 7.22 87.48
1958 7.48 6.08 7.65 9.34 9.49 -- -- --
5.48 5.61 6.08 4. 64 5.30 --
1959 5.63 6.66 7.60 7.58 9.03 7.96 6.98 5.31 4,52 5.12 4,59 4,89 75.87
1960 4.86 6.26 7.05 8.05 7.17 6.54 5.41 4.7 4.38 4.30 5.03 5.16 68.92
1961 4.27 5.73 6.27 7.00 6.87 5.57 5.08 4,67 4.4y 4,63 5.07 4,96 64.56
1962 6.15 4.94 7.81 6.17 7.00 5.20 4. 99 4.91 4,28 5.00 4,45 5.26 66.16
1963 4.73 4.3 6.44 6.57 6.21 5.37 5.09 5.82 4.29 5.26 5.11 - --
1964 5.91 6.39 7.01 6.99 6.76 7.47 6.18 4.75 4,58 4.73 5.95 6.50 73.22
1965 5.35 6.31 8.58 -- - -- 7.35 6.75 4.59 5.56 5.81 5.88 --
1966 7.07 6.55 7.78 9.17 8.88 7.37 7.21 4.71 4.76 5.36 5.39 5.92 80.17
1967 5.18 5.32 5.32 6.07 7.00 5.43 5.06 4.71 L. 64 4.60 5.72 5.67 64.72
1968 5.89 6.31 8.50 7.57 7.58 5.89 5.77 4,95 4.49 5.53 4.32 5.35 72.15
1969 5.57 - 8.46 8.96 8.04 8.06 5.74 5.67 4.90 k4,55 5.09 5.78 --
1970 4,68 5.90 7.93 8.98 8.06 7.30 6.27 4,28 4,86 4,62 5.80 6.02 74.70
1971 4.61 6.21 6.41 6.65 8.77 6.03 5.38 5.91 5.78 5.74 5.59 7.31 74.39
1972 6.55 6.65 5.75 7.85 8.06 7.26 5.66 5.00 5.87 5.55 4.7 5.67 74.58
1973 5.94 5.46 7.47 8.46 8.14 6.49 5.46 4.79 5.64 5.33 6.26 5.29 74.73
1974 5.81 6.62 6.90 8.27 7.21 5.88 -- 5.09 5.61 6.28 5.73 6.93 --
1975 6.13 6.80 8.08 8.35 9.01 9.29 6.18 5.69 6.14 5.70 6.73 6.39 84,49
1976 6.27 5.58 7.22 7.62 7.37 7.65 6.59 6.33 5.47 7.36 6.43 6.56 80.45
1977 6.64 6.49 8.20 9.03 8.48 7.89 7.83 6.99 5.24 5.53 6.27 6.90 85.49
1978 7.30 6.10 9.46 7.72 8.85 6.55 5.90 6.10 5.33 6.32 5.46 5.95 81.04
1979 7.26 6.68 7.76 9.50 10.33 8.44 6.44 6.34 5.26 5.16 5.93 6.36 85.46
1980 7.73 6.43 7.85 7.93 8.05 6.91 6.33 4.84 5.14 5.98 7.10 6.20 80.49
1981 5.54 7.22 8.94 8.13 6.80 7.14 6.78 6.55 7.38 7.01 6.66 5.35 83.30
1982 -- 6.20 7.64 8.28 8.06 6.90 5.89 6.28 6.60 5.27 6.08 6.31 --
Mean 5.98 6.14 7.54 7.99 8.03 7.02 6.11 5.56 5.22 5.45 5.65 5.96 76.76
Evaporation data for Yap (in inches)
1978 -- -- -- -- -- -- 5.58 6.70 5.15 5.33 5.06 7.23 --
1979 6.52 6.74 7.49 8.21 7.4 5.90 5.55 6.33 6.15 8.60 6.11 6.11 81.12
1980 5.41 6.16 6.96 6.87 6.32 5.97 6.25 5.96 4.78 6.54 5.24 5.55 72.01
1981 3.99 5.56 7.48 7.69 8.41 4.36 5.31 6.65 7.01 5.56 4.91 5.35 72.28
1982 6.58 5.60 7.12 7.56 5.58 5.70 6.82 7.75 5.70 5.88 5.76 6.37 76 .42
Mean 5.62 6.02 7.26 7.58 6.93 5.48 5.90 6.68 5.76 6.38 5.42 6.12 75.46

Totals of monthly means:

Guam 76.65, Yap 75.15 inches.
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WATER RESOURCES
General

Water-resources data have been collected by the U.S. Geological Survey on
the Palau Islands since 1969 and consist of surface-water data and data on the
quality of surface water. Surface-water data consist of daily discharges from
continuous-record stream-gaging stations, systematic measurements of discharge
at partial-record stations, and measurements of discharge at miscellaneous
sites. Water-quality data include water temperature readings and results of
chemical analyses from samples collected at all stream-gaging stations, partial-
record sites, and some miscellaneous sites.

For most of 1970-77, ground-water levels were recorded continuously on Well
5, Peleliu, and at the Page Communication well, Ngerekebesang. The records are
available at the Guam Subdistrict Office.

Since 1979, water samples have been collected annually or biannually for
chemical analyses at 18 surface-water sites. These analyses are listed in tables

55-64 in the Hydrologic Data section.

Surface Water

The systematic collection of surface-water data on Palau by the U.S.
Geological Survey began in 1969 with the establishment of three gaging stations
on Babelthuap. |In the 2 years following, two additional gaging stations were
installed on Babelthuap and several low-flow partial-record sites were
established on Babelthuap, Malakal, and Ngerekebesang (figs. 9 and 10).

Of the five gaging stations on Babelthuap, one was located on the Ngerimel
River, below the diversion for the domestic water supply of Koror, to gage unused
flow, and one each in the northern, southern, western, and eastern part of
Babelthuap to record natural stream runoff (table 6, fig. 11).

In 1978, the gaging station on Ngerimel River was discontinued as sufficient
information had been collected, and the station was relocated on Kmekumel River,
which was under consideration by the Public Works Department as an additional
source of water for Koror (fig. 12). The low-flow partial-record station,

located at the mouth of Kmekumel River, was then discontinued.
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Figure 9. Location of gaging and partial-record stations on Babelthuap.
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The annual mean discharge and the average discharge per square mile for
major streams on Babelthuap are listed in table 7. The discharges per square
mile are similar which indicates similarity in geology, vegetation, and rainfall
within the four basins. The mean monthly discharge and percentage of annual
discharge for each month showing differences in yield during dry and wet months
are listed in table 8.

The correlation between the drainage areas of four Babelthuap gaging
stations and the corresponding mean annual discharges for the period 1972-81 is
shown in figure 14. The regression equation is Q = 8.1 A 0.98 with A the
drainage area and Q the discharge (standard error is 11 percent and correlation
coefficient is 0.99). Roughly, this represents an average discharge of 8 fe3/s
(qubic feet per second) for each square mile. This means that each square mile
on Babelthuap will yield approximately 8 ft3/s or 5.2 Mgal/d (million gallons per
day). Based on this, the yield from any drainage area on Babelthuap can be
estimated.

To augment data collected at continuous-record stations, eight low-flow
partial-record stations were established on Babelthuap. To collect low-flow
information on Malakal and Ngerekebesang, a large number of discharge
measurements were made at two stations on each island. The drainage areas,
locations, and period of record of all partial-record stations are summarized in
table 9.

Streamflow Characteristics

Runoff/rainfall comparison

The runoff to rainfall ratio for four gaging stations on Babelthuap with
record for the period 1972-81, shows that about 70 percent of the rain falling on
the island runs off to the ocean (table 10). For a year with an average rainfall
of 148 inches, this amounts to 275 billion gallons. The runoff from the
Babel thuap streams was compared to the Koror rainfall as no complete rainfall
record for the period is available for Babelthuap. Comparison of available
rainfall records for Babelthuap (tables 24, 27-31) with those for Koror (table
25) show no significant differences in rainfall totals during periods when

rainfall data were available for both islands.
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Table 7.

Annual mean discharge and discharge per square mile,

in cubic feet per second, of gaged basins on the island of Babelthuap

16891400

Station number - 16890600 16890900 16891300 South Fork
Station name --- Diongradid River Tabecheding River Edeng River Ngerdorch River
Drainage area -- 4 .45 mi 2 6.07 mi 2 4.26 mi2 2.4 mi?
Water Dis- Dis- Dis- Dis-
year charge Rank charge Rank charge Rank charge Rank
1970 ==--mccemaaa- 28.0 11 -- -- 22.1 12 -- --
1971 ~=mmemmcmeee 33.8 6 48.5 7 36.9 4 -- --
1972 ====eemmmmnne 39.7 55.1 4 38.5 22.3 4
1973 =meecmmcmemea 25.4 13 29.1 12 18.3 13 11.5 1
1974 —~cmcemeeeeen 37.9 4 58.8 1 41.7 2 23.9 2
1975 ~===cmcecmmeam 4o.o 57 .4 3 42.3 24 .6 1
1976 -=~--meeeee-- 31.5 8 48 .4 9 33.9 8 20.1 6
1977 ~=-mccmcennea 28.3 10 42.6 11 26.5 11 15.5 9
1978 ==-cccmmcmnns 31.2 43,7 10 29.4 9 15.1 10
1979 ~~==cemememea 35.8 52.3 5 36.2 é 22.2 5
1980 ~==-cccmemeaaa 32.4 51.3 6 29.4 10 20.1 7
1981 ~~-cmccemmee 38.6 57.8 2 36.7 23.9 3
1982 ~m-mmcmeeeeee 28.0 12 48.7 8 34.3 19.5 8

Mean 1970-82 ---  33.1 -- 32.8 --

Mean 1971-82 ---  33.6 kg.s5 33.7 --

Mean 1972-82 --~-  33.5 49.6 33.4 19.9
Discharge per

square mile:

1970-82 --==---- b -- .7 --

1971-82 ~~~eee-- 5 8.2 .9 --

1972-82 ~~=eeue- 8.2 .8 8.2
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Average monthly mean discharge in cubic feet per second and in percentage of total mean monthly flow

Table 8.

Years of

Annual

Sept.

July Aug.

Nov. Dec. Jan. Feb. Mar. Apr. May June

Oct

record
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5.1 5.

7.6
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7.7

Mean
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9.9
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10.
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9.3 17

17.4

11.8

15.3 24,7 28.1
10.3

6.4

3.9

7.3

19.7
8.2

6.4 22.7

6.9

26.7
11.

Mean

11-12

South Fork

Percent

Ngerdorch River.

Nger imel River station was located downstream from the reservoir.
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Table 9. Summary of low-flow partial-record stations

{Names and locations are based on the 1981 U.S. Geological Survey
Names in parentheses are those used in

topographic maps, scale 1:10,000.

Geological Survey publication prior to 1981]

Drain-
age Location Period of
Station area Latitude Longitude Altitude record
No. Station name miz) north east (ft) water years)

16890620 Ngechutrong River, 0.25 793611 1349341500 15 1974-82
Babel thuap.

16890650 Ngerchetang (Galkatan) 1.51 7°35'h8“ 134°344 13" 10 1974-77,
River, Babelthuap. 1980-82.

16890700  Ngermeskang (Almiokan) 7.14 7931116 134933116 10 1973-82
River, Babelthuap.

16890800  Ngetpang {Ngatpang) .34 7%27 45" 1349311381 15 Do.
River, Babelthuap.

16891320 1/ Kmekumel (Kumekumeyel) 1.59 7%23'04  134933101" 5 1970-78,
River at mouth, 1980.
Babel thuap.

16891430 North Fork Ngerdorch 9.70  7°27's1t 134°35012¢ 13 1975-83
(Ngardok) River, Babelthuap.

1689 1440 North Fork Ngerdorch 1.78 7%27'51 134°351 10% 12 Do.
(Ngardok) tributary,
Babel thuap.

16891500 Lmetmellasch River (Geligal .32 7936112 134°37'36" 100 1971-75,
Marsh outlet), Babel thuap. 1977, 1980-82.

16891700 Unnamed west coast stream, .02 7°21117" 134%26 1320 10 1970-79
Ngerekebesang (Arakabesan).

16891750  Unnamed south coast .02 7%20'42  134%26'54" 25 Do.
stream, Ngerekebesang
(Arakabesan).

16891770  Unnamed west coast stream, .01 719148 1349261 497 80 1971-78
Malakal.

16891780  Unnamed north coast .02 791953 134%7' 01" 50 1971-80

stream, Malakal.

1
A Continuous-record station at altitude 96 ft since 1978.
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Table 10. Runoff to rainfall ratio for gaging stations on Babelthuap

Station number ~----- 16890600 16890900 16891300 16891400
Station name ----=---- Diongradid Tabecheding Edeng South Fork Ngerdorch
(Adeiddo) River (Tabagaten) River (Gaden) River (Ngardok) River
Drainage area ~------ L.45 mi 2 6.07 mi 2 4,26 mi2 2.44 mi?
Runoff Runoff Runoff Runoff
Koror Percent Percent Percent Percent
Calendar rainfall of of of of
year (inches) (1nches) rainfall (Inches) rainfall (Inches) rainfall (Inches) rainfall
1970 114.55 90.60 79.1 - -- 89.54 78.2 -- --
1971 159.33 112.56 70.6 102.42 64.3 111.20 69.8 == ==
1972 150.12 107.37 71.5 110.69 73.7 108.34 72.2 111.26 741
1973 123.42 90.90 73.7 86.99 70.5 79.66 64.5 87.90 71.2
1974 184.99 118.96 64.3 138.65 74.9 146 .89 79 .4 142,97 77.3
1975 154,23 121.40 78.7 120.98 78.4 121.40 78.7 120.22 78.3
1976 125.55 72.90 58.1 89.90 71.6 90.81 72.3 95.69 76.2
1977 119.44 87.54 73.3 93.25 78.1 80.93 67.8 80.11 67.1
1978 164.75 104.63 63.5 112.48 68.3 111.52 67.7 106.81 64.8
1979 160.08 106 .46 66.5 114.94 71.8 105.79 66.1 119.05 7h.h
1980 169.07 100.36 59.4 115.39 68.2 95.59 56.5 107.37 63.5
1981 152.85 117.13 76 .6 130.15 85.1 117.26 76.7 139.08 91.0
1970-81
Mean --- 148,20 102.57 69.2 -- -- 104.91 70.8 - --
1971-81
Mean --- 151.26 103.66 68.6 110.53 73.1 106.31 70.3 -~ --
1972-81
Mean --- 150,45 102.76 68.3 111.34 74.0 105.82 70.3 111,05 73.8
1972-80
Mean runoff
[(Ft3/s)/mi2)/yr —mmmm y K 8.1 mmmmmmmmmmmmman 2% S — 8.2
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The mass curves of mean monthly discharges for Diongradid River in northern
Babelthuap and Edeng River in southern Babelthuap are shown with the mass curve
of monthly rainfall for Koror in figure 15. For better comparison between the
discharge and rainfall curves, 70 percent of the rainfall was plotted. This 70
percent is the mean of the average runoff/rainfall percentages for Diongradid and
Edeng Rivers for 1970-81. The correlation between rainfall on Koror and
streamflow on Babel thuap is apparent.

The regression equation between rainfall on Koror and the average annual
discharge on Babelthuap (1972-81) is Q = 0.81 R 0'97, where Q is the average
annual discharge on Babelthuap in inches and R the annual rainfall on Koror in
inches. The standard error is 20 percent and the correlation coefficient is
0.87.

The average discharge on Babelthuap is the average of the mean annual
discharges for four gaging stations: Diongradid River (northern Babelthuap),
Tabecheding River (western Babelthuap), South Fork Ngerdorch River (eastern
Babelthuap), and Edeng River (southern Babelthaup).

The equation can be used to estimate the average discharge in inches on
Babelthuap for years for which rainfall data on Koror are available (1905-12,
1924-41, 1947-82). The average discharge can be used to estimate the yield of
ungaged streams. Discharge in inches can be converted to cubic feet per second

. .2
(Ft3/s = X misy
13.574

Flow-duration curves

A flow-duration curve is a cumulative frequency curve showing the percen-
tage of time within the total period of record that a specified daily discharge
was equaled or exceeded. It delineates flow characteristics of a stream
throughout the range of discharge without regard to the sequence of occurrence.
The general shape of such a curve is influenced by many factors, such as basin
slope and cover, ground-water discharge, precipitation, and stream diversion.

The curve is plotted from a flow-duration table which tabulates the
distribution of daily discharges by different class limits in increasing order of
magnitude. Discharge, in cubic feet per second, is plotted on the ordinate and
percentage of time, equaled or exceeded, is plotted on the abscissa.

For reliable comparisons of the curves for different streams, data covering
the same period should be used, in order to avoid including an extremely dry or

wet year in one set and not in the other.
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Flow-duration curves are used to determine the percentage of time that a
certain amount of water was available during the period of record. This
information is essential for the planning of stream diversions for water supply
or for assessing hydroelectric potential.

The flow-duration curves for four streams on Babel thuap are shown in figure
16.

Although the periods of record used are not identical, mean annual rainfall
for the periods is about the same and the flow-duration curves should be

comparable (table 11).

Table 11. Summary of streams used for flow-duration curves

Drainage Mean annual rainfall
Station Stream area Years of for period of
No. name (miz) record record (in)
16890600 Diongradid River 4. .45 11 148
16890900 Tabecheding River 6.07 10 151
16891300 Edeng River 4,26 1 148
16891400 South Fork 2.44 9 150

Ngerdorch River.

The unusual drop shown by the curve for station 16890900 below 10 ft3/s was
caused by the very dry period January to March 1973. Very likely, ground water
contribution to streamflow drops off sharply in the Tabecheding River basin owing

to the presence of impermeable clay in large areas of the drainage basin.
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Figure 16. Duration curves for four gaging station on Babelthuap.
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Low-flow frequency curves

Low-flow frequency curves show the lowest mean discharge for certain
periods of consecutive days and their estimated recurrence interval. Figures 17-
20 show the low-flow frequency curves for a number of consecutive days, ranging
from 1 to 120, for four Babelthuap gaging stations.

No curves were drawn for Ngerimel River gaging station because the station
is located downstream from the reservoir. Curves were not drawn for Kmekumel
River because the period of record is too short.

The 1-day curve represents the daily discharge of the stream. The curves

for longer periods show the mean discharge for those periods.

High-flow frequency curves

High-flow frequency curves show the maximum mean discharge for certain
periods of consecutive days and the likelihood of its occurrence. They can also
be used to show the frequency of instantaneous annual peak discharge.

Figures 21-24 show the high-flow frequency curves for 1, 3, 7, 15, and 30
consecutive days for the four Babelthuap continuous-record stations.

Figure 25 shows the magnitude and frequency of annual and instantaneous peak
flows for three Babelthuap continuous-record stations having at least 10 years of
complete records.

High-flow frequency curves provide information needed to determine the size
of reservoirs. Frequency curves for annual peak flows are needed to size and

design storm-drainage systems, culverts and bridge openings.
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Figure 18. Low-flow frequency curves for Tabecheding River, Babelthuap,

for the indicated number of consecutive days.
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Figure 19. Low-flow frequency curves for Edeng River, Babelthuap, for

for the indicated number of consecutive days.
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Figure 20. Low-flow frequency curves for South Fork Ngerdorch River,
Babelthuap, for the indicated number of consecutive days.
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Figure 21. High-flow frequency curves for Diongradid River, Babelthuap, for
the indicated number of consecutive days.
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Figure 22. High-flow frequency curves for Tabecheding River, Babelthuap,

for the indicated number of consecutive days.
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Figure 23. High-flow frequency curves for Edeng River, Babelthuap, for the
indicated number of consecutive days.
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Figure 24. High-flow frequency curves for South Fork Ngerdorch River,
Babelthuap, for the indicated number of consecutive days.
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Correlations between partial-record and continuous-record stations

Low-flow characteristics at partial-record stations can be estimated by
correlating the discharge measurements at the partial-record station with
concurrent discharges at continuous record stations. Discharge measurements
made at all partial-record stations on Babelthuap were correlated with the
instantaneous discharge at nearby continuous-record stations. Where two gaging
stations were located nearly equidistant, correlations were made with each one,
and the choice of the regression line used was based on the best combination of
the highest correlation coefficient. Close correlations were found for all
stations on Babelthuap as shown by table 12 and figures 26-33. These relations
can be used to obtain reliable estimates of low flow at the partial-record
stations. For example, from figure 26 the 14-day Q, low flow (lowest mean
discharge for 14 days which can occur once every two years) for Ngechutrong River
can be estimated from the 14-day Q2 low flow of the corresponding continuous-
record station (fig. 17).

No correlations were made for the partial-record stations on Ngerekebesang
and Malakal because of the minimal discharge of the small streams and the absence

of gaging stations on the islands.

Water Quality

General

Stations and sites from which the U.S. Geological Survey collected and
analyzed water samples are listed on table 13, and those on the island of
Babel thuap shown on fig. 34. The results of these analyses, can be found in
tables 55-65 in the Hydrologic Data section.

All water samples collected by the Geological Survey (fig. 35) were analyzed
in the Geological Survey Central Laboratory in Denver, Colorado. Discharge,
water temperature, specific conductance, pH, and dissolved oxygen were
determined at the site.

Water temperatures were obtained when discharge measurements were made and

are listed in the Hydrologic Data section (tables 66-83).
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MEASURED DISCHARGE, IN CUBIC FEET PER SECOND, AT PARTIAL-
RECORD STATION NGECHUTRONG RIVER, BABELTHUAP

o
—

T T

i

] ] | N N N I ] i N NN O I A

1 5 10 50 100 200
DISCHARGE, IN CUBIC FEET PER SECOND, AT CONTINUOUS-RECORD STATION
DIONGRADID RIVER, BABELTHUAP

Arrows show how discharge at partial-record station is obtained
from discharge at continuous-record station. Qo is the mean
flow with a 2-year recurrence interval.

Figure 26. Correlation between discharges of Ngechutrong and Diongradid
Rivers.
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MEASURED DISCHARGE, IN CUBIC FEET PER SECOND, AT PARTIAL-RECORD
STATION NGERCHETANG RIVER, BABELTHUAP
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Figure 27. Correlation between discharges of Ngerchetang and

Diongradid Rivers.
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MEASURED DISCHARGE, IN CUBIC FEET PER SECOND, AT PARTIAL-RECORD STATION

NGERMESKANG RIVER, BABELTHUAP
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Figure 28. Correlation between discharges of Ngermeskang

and Diongradid Rivers.
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MEASURED DISCHARGE, IN CUBIC FEET PER SECOND, AT PARTIAL-RECORD STATION
NGETPANG RIVER, BABELTHUAP
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Correlation between discharges of Ngetpang and
South Fork Ngerdorch Rivers.

Figure 29.
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MEASURED DISCHARGE, IN CUBIC FEET PER SECOND, AT PARTIAL-RECORD STATION KMEKUMEL RIVER
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Figure 30. Correlation between discharges of Kmekumel River
at mouth and Edeng River.
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Figure 31. Correlation between discharges of North Fork and
South Fork Ngerdorch Rivers.,
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MEASURED DISCHARGE, IN CUBIC FEET PER SECOND, AT PARTIAL-RECORD
STATION NORTH FORK NGERDORCH RIVER TRIBUTARY, BABELTHUAP

—
o
o

—
(o]

I T T TTTI 1 T

U A A T N | I IS I S I

—
—

111l

5 10 50
DISCHARGE, IN CUBIC FEET PER SECOND, AT CONTINUOUS-RECORD
STATION SOUTH FORK NGERDORCH RIVER, BABELTHUAP

—d

Figure 32. Correlation between discharges of North Fork Ngerdorch

River tributary and South Fork Ngerdorch River.
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MEASURED DISCHARGE, IN CUBIC FEET PER SECOND, AT PARTIAL-

RECORD STATION LMETMELLASCH RIVER, BABELTHUAP
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Figure 33. Correlation between discharges of Lmetmellasch
River and Diongradid River.
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Figure 34. Location of water-quality stations on Babelthuap.
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Peleliu

The island of Peleliu consists of two dissimilar areas--high ridges in the
northwest, with the remainder of the island a low plain of coralline rubble and
calcareous sand. In the low plain section and in sandy areas near the shore,
ground water was obtained from a thin freshwater lens by digging shallow wells.

Forty-two wells were dug in 1945 to supply water to 15,000 American troops
stationed on Peleliu. Most of the wells were located within 300 yards of the
shore and half of these drew brackish water. After 1945, additional wells were
dug and in 1948, 43 wells were counted (table 16), of which 19 had been dug in
1945, With the exception of wells 5 and 6 at the old airfield, the wells were not
used by the local population because they were either brackish or contained trash
(fig. 44). A pump test on well 6 in 1948 showed a drawdown of 3-1/2 feet when
pumped for 45 minutes at a rate of 60 gal/min (gallon per minute), with a
recovery time of 30 minutes. No allowance was made for tidal fluctuation in this
test (U.S. Geological Survey, 1948 and 1950).

During much of the period August 25, 1971 to April 20, 1978, continuous
records of ground-water levels were obtained for well 5, which was not in use
during that period. Water levels in this well, located near the center of the
island, followed the tides closely.

In 1980, a new system utilizing a rain catchment area of six acres at the
northeast end of the airfield runway was constructed. Runoff from the catchment
is stored in a 2.6-Mgal reservoir lined and covered with synthetic rubber. Water
is pumped from the reservoir to an old 60,000-gallon tank, a nearby 10,000-gallon
tank, and to three new 10,000-gallon tanks at the village on the north end of the
island (fig. 45).
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Table 16. List of dug wells on Peleliu in 1948

[Source: U.S. Army Chief of Engineers, 1956.
Altitudes were determined by hand level and are approximate]

Curb altitude Depth
above mean Hor izontal of
Well high tide dimensions well
No. (ft) (ft) (ft) Remarks
1 18.0 5.0 diameter 18.7
2 11.6 5.5 by 4.0 13.3
3 5.5 0.5 diameter 19.7 Iron pipe.
4 10.5 20.0 diameter 11.0 Uncovered water hole.
5% 8.5 4.6 square 12.0
6 8.0 5.0 diameter 13.5
7 14.6 0.5 diameter 21.2 Iron pipe.
8 17.0 5.0 square 16.3
9 19.0 5.0 diameter 22.0
10 10.2 20.0 diameter 11.5 Uncovered water hole.
11 8.3 5.0 diameter 11.0
12 5.5 do. 6.1
13 8.0 6.5 diameter 8.5
14 8.2 1.8 diameter 10.1
15 1.5 2.3 square 5.2 Swamp water.
16 1.5 4.0 by 5.5 5.8 Do.
17% 8.0 2.9 diameter 9.3
18% 9.6 3.0 diametér 12.1
19% 8.5 2.2 diameter 10.6
20% 7.3 2.0 diameter 8.4
21% 6.5 1.9 diameter 7.0
22% 5.8 2.0 diameter 7.6
23% 3.1 4.0 square 5.0
24 % 6.0 3.0 square 7.0
25% 3.0 3.5 by 3.8 6.0
26% 5.3 3.0 square 8.3
27% b7 3.5 by 2.8 7.2
28+ 5.5 5.0 by 3.0 7.8
29% 4,2 3.0 square 6.7
30%* 4.8 do. 8.1
31% L.o 3.0 square 7.2
32 6.5 2.6 diameter 9.6
33 6.8 2.8 diameter 9.4
4% 6.6 3.0 diameter 8.9
35% 3.0 7.2 by 8.0 6.1
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Table 16. List of dug wells on Peleliu in 1948--Continued

Curb altitude Depth

above mean Hor izontal of

Well high tide dimensions well

No. (ft) (ft) (ft) Remarks

36%* 3.1 2.0 diameter 4.8
37* 2.5 3.0 square 4.4
38% 2.3 3.5 square 4.6
39% 3.0 3.0 square 4.0
40=* 2.8 3.0 by 4.0 4.8
L1 2.2 2.5 by 2.9 4.3
L42% 2.5 3.0 by 2.6 4.9
43 2.5 2.7 by 2.3 5.0

" Wells in use in 1948.
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Figure 44, Location of wells on Peleliu in 1948.
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Angaur

The lIsland of Angaur, originally an atoll, has three distinct sections:
high limestone ridges in the northwestern one-third of the island, a limestone
platform, and calcareous sand at the southern end of the island. The land was
uplifted intermittently with at least one downward movement. These upheavals
occurred between static periods when a seaward growth of coral developed (U.S.
Geological Survey, 1950). The island is 3.2 mi2 in size, with the highest point
at 154 feet. A large swamp of 124 acres is located in the southeast. Many lakes
and ponds, created by early phosphate mining, were scattered over most of the
island until the Trust Territory Administration became concerned about the
encroachment of saline water. Mining operations had removed phosphate deposits
which formed a protective seal over the highly permeable limestone. After 1950,
the Phosphate Mining Co. was required to fill the lakes with limestone quarried
outside the mining area and to backfill each excavation immediately after mining
was completed. After the lakes were filled, chloride concentration of wells in
the area dropped considerably (Arnow, 1961).

Because rainwater passes rapidly into the porous ground, there are no
streams on the island and water can be obtained only from wells and from
collected rainwater. Before the lakes had been filled, the water was brackish
when tested and showed the effect of the tides. No potable water could be
recovered from lakes or ponds. In''Military Geology of the Palau Islands,' (U.S.
Army Chief of Engineers, 1956), water samples collected in February 1950 from
most lakes, ponds and wells on the island are listed; these samples were analyzed
for chloride, sulphate, calcium, total solids, and pH.

Before World War il, the mining operation used water from wells 1 and 2 near
the phosphate-drying kiln. After the American occupation of the island, when
more than 10,000 men were stationed on Angaur, the water was drawn from nine
wells (wells 1 to 9), much of it from well 3 (Arnow, 1961). In 1947, after the
troops had left, only wells 1 and 3 remained in production producing 150,000
gal/d, mostly from well 1.

Cleaves L. Rogers made a detailed study of the water supply in March and

April 1948 and found all wells to be in good condition (table 17).
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Table 17. List of wells on Angaur in 1948-49

[Source: U.S. Army Chief of Engineers, 1956]

Tidal changes Mean Chlorides
1/ Curb in water level altitude in parts
Well Size~ Depth altitude Range Amplitude surface per million
No.  (ft) (ft) (ft) (ft) (ft) (ft) 1949 1948
1 4.6d 24 22.62 0.87-1.40 0.53 1.13 140 286
2 3.5s 21 21.50 .94-1.38 ah 1.13 Ly
3 4.2d 1 9.99 49-1.31 .82 .90 31 104
4 1.8d 10 9.14 .92-1.64 .72 1.28 74 57
5 4.9s 9 8.99 1.31-1.99 .68 1.65 14 104
6 7.3d 16 16.42  1.,12-1.77 .65 1.42 67 197
7 4.5s 18 16.92 .26-1.72 1.46 .73 514 1,108
8 3.4d 12 12.02 .37-1.92 1.55 1.14 203
9 k.54 20V 19.5Y/
Note:
1/

—' Measured by C. L. Rogers, February 1948. d refers to the diameter of
a circular well s to one dimension of a square well.

2/ Data for chloride in 1948 collected by Rogers from Phosphate

Development Co.

All other data compiled from information collected in December 1949 by
Wentworth Survey Board from Phosphate Development Co. As Rogers' data
were partly based on hand leveling, they are omitted where they are
duplicated by 1949 data, which were based upon instrumental leveling.

Altitudes are referred to mean sea level established July 1950 based upon

continuous records of an automatically recording tide gage located in
the small boat basin on the west side of the island.
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After 1949, 16 test holes and wells 11, 12, 14-22, were dug for use as
observation wells. Figure 46 shows the locations and table 18 the chemical
analyses of water from some of the wells. Well 13 was dug in 1951 to supply
cooling water at the power plant for the mining operation camp. Since 1953,
water from well 6 has been used to augment the rain catchment at the U.S. Coast
Guard station.

Monthly pumpage of wells 1 and 2 averaged about 3 Mgal between 1950 and 1954
and of well 3, about 500,000 gallons. After phosphate mining ended in 1955,
pumping virtually ceased, except at wells 3 and 6. Because of the high mineral
content, the water from well 3 was used only for cooking and washing by the

village residents (Arnow, 1961).

APPLICATION OF DATA TO FUTURE WATER DEVELOPMENT

Reservoirs

Population growth and higher per-capita water consumption will continue to
increase the demand for potable water on Koror.

The water production in 1980 was about 1 Mgal/d and was doubled in 1983,
which may be sufficient to fill the demand until 1990.

As the Ngerimel Reservoir has a capacity of only 28 Mgal, most of the water
for Koror has to come from run-of-the-river flow. Fortunately, there normally is
plentiful water on southern Babelthuap. The average discharge of the Edeng River
has been 21 Mgal/d (1970-82), the lowest known discharge 0.8 Mgal/d (April 1983).

Figures 47 and 48 show the mass curves of mean monthly discharges for
Diongradid, Edeng and Tabecheding Rivers as well as the draft rates, which would
be available if sufficient storage facilities were constructed. No evaporation
losses were considered. Although such a demand for domestic water cannot be
foreseen outside southern Babelthuap, local industrial development, such as a
petrochemical plant once under consideration for the Ngerdmau area, could
require substantial amounts of water. No study has been made for possible water-

impounding sites outside of southern Babelthuap.

87



EXPLANATION

Lake

Pond

Swamp

Shallow depression
Spring

Well

Test Hole

Tide Gage

Modified from U.S. Army Chief of Engineers, 1956.

Figure 46. Location of wells and test holes on Angaur in 1951.
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CUMULATIVE DISCHARGE, IN CUBIC FEET PER SECOND
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Figure 48.

Mass curve of mean monthly discharge of Tabecheding River,
Babelthuap, 1970-79.
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Mass curves are used for storage analysis. Any desired draft rate can be
represented by a straight line of appropriate slope drawn for the most critical
period. The needed storage is indicated by the maximum vertical distance between

the draft rate slope and the mass curve.

Rain Catchments

Because the Koror water-distribution system cannot easily be extended
beyond southern Babelthuap, the population of the rest of the Palau Islands will
remain dependent wupon traditional ways of obtaining water. For human
consumption, rainwater is usually preferred. Streamflow or well water is used
for washing and bathing, where available. During the Japanese Administration,
construction of cisterns to store rainwater was encouraged, but most of these
have fallen into disrepair.

Table 19 shows the amount of rainfall needed to produce a certain number of
gallons from various catchment sizes. Figure 49 shows the cumulative rainfall
for the driest period in the last 32 years of continuous record, whereas figure
50 shows the cumulative rainfall for the dry months of a year with average
rainfall (1976). For both years, the draft rates from 100-ft? and 200-ft2
catchments are indicated, assuming 100 percent recovery.

These figures show that if storage capacity is doubled, the draft rate for
the dry periods during 1973 and 1976 would increase by only approximately 50

percent.
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Table 19. Rain, in inches, needed to produce a number of gallons
from various catchment sizes
Size catchment (ftz)
100 200 300 n
1 in rain 14,400 28,800 43,200 1h4n ins.
Do. 62 125 187 n x 7.48 gallons.
12
100 gallons 1.6 .8 .54 160 inches
n rain.
200 gallons 3.2 1.6 1.1 321 Do.
n
300 gallons 4.8 2.4 1.6 481 Do.
n
p gallons P P 12 Do.
62 125 757 7.48 n
1 £t3 = 7.48 gallons.

—
po
[

in> = 0.00433 gallons.

93



"€L61 ‘¢l Liady 03 2/61 €2 4BQUIBIDQY UOUO) UO [|BJULBU JO BAUND SSBY ‘G @4nbL4
 Lady youey Adenaqga 4 Adqenuep J42qua23(
I T
Aep
— 49d suol|eb p p="uL Gl*'z “93ed Jjedp—
Aep J4ad suolleb 9 9="UL 2'¢ “d3ed 3jRUp P
= _=2beuols
~ 1eb g0
\\ \\
- — “obeu03s
- - leb ool
— -~ — =
~ - s
\ — \\\\\
\\\\ \\\\\\\
\\ .\\\\ \\\
- -~ \\\ -
- - -
-~ - -~
~ _-- Phe
~ - -

oL

¢l

vl

9l

8l

0¢

SIHINI NI “7IVANIVY JAILYINWND

94



CUMULATIVE RAINFALL, IN INCHES
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Figure 50. Mass curve of rainfall on Koror, January 1 to April 7, 1976.
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SUMMARY

The Palau Islands consist of almost 350 islands with one of these,
2
. The

islands generally fall into four groups: the volcanic-island group of

Babelthuap, accounting for 80 percent of the total land area of 190 mi

Babelthuap, Koror, Ngerekebesang and Malakal; the numerous coralline limestone
islands between Babelthuap and Peleliu; the islands of Peleliu and Angaur, a
combination of coralline limestone ridges and low plains of reef limestone; and
the two atolls north of Babelthuap plus some small reef islands near Peleliu.

Although rainfall is quite uniform throughout the islands (148 inches
annually), surface-water runoff occurs only on the volcanic islands. Because of
their small size, Koror, Ngerekebesang and Malakal have only minimal surface
water; Babelthuap on the other hand, has many rivers. Southern Babelthuap
provides all the water for the central water system serving nearly 10,000 people
of Koror, Ngerekebesang, and Malakal.

The coralline limestone islands are the so-called ''rock islands'' and are
uninhabited. The islands of Peleliu and Angaur rely on ground-water wells and
rain catchments for their water supply. The wells, dug in the plains of reef
limestone, produce only limited amounts of fair-quality but very hard water.
Rainwater is the only source of water for the inhabitants of the two atolls.

The quality of the stream water on the volcanic islands is good as shown by
55 chemical analyses of water from 18 sources, most of them on Babelthuap. The
water is uniformly soft, and low in dissolved solids. With proper management of
.existing systems and timely development of additional sources for the central

water system, there need not be a shortage of water on the Palau Islands.
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Sources:

and "Strategic Bulletins of Oceania'' no. 7, publication of Institute of Human Relations, 1943.

Table 20.

Monthly and annual rainfall totals, in inches, for 1901-12.

Rainfall Records

German rainfall records

“Mitteilungen von Forschungreisenden und Gelehrten aus den deutschen Schutzgebieten'', 1902-13;

Year Jan. Feb. Mar. Apr. May June July Aug. Sept.  Oct. Nov. Dec.  Annual
Station on Malakal
1901 -- -- 2.76 5.54 15.78 9.75 29.78 9.74 9.53 9.23 8.28 11.82 -~
1902 14.80  14.96 6.73 8.03 18.19 17.24 6.85 5.75 3.74 8.15 3.50 5.79 113.73
1903 1.10 1.65 1.54 12.76 10.08 7.52 17.17 3.19 5.51 9.45 14,29  10.43 94.69
Station moved to Koror
1905 -- -- 2.72 1.93 12,17 8.85 29.29  13.62 11.02 19.57 12.32 15.24 --
1906 7.68 8.23 3.15 6.18 22.52  11.10 26,14 15,47  14.92 7.64 10.83 15.98  149.84
1907 12.32 6.34 6.77 1.85 4,88 13.23 13.39 24.61 8.54 2.52  11.85 15.39 121.69
1908 15.98 9.88 12.52 8.11  11.65 16.02 15.04 18,62 18.15 4.92 7.72  14.80 153.41
1909 12,44 4,65 20.79 10.28 14,72 8.82 4.4 8.98 15.08 13.27 19.80 19.80 163.04
1910 7.24 12.28 12.05 2.80 10.98 17.28 10.12 9.92 7.44 11,61 22,05 21.65 145.42
1911 3.66 4,45 4,17 12.32 8.39 12.60 16.54 8.98 5.28 12.95 3.82  15.16 108,32
1912 5.73 2.47 2.49  13.14 10.16 9.28 22.58  17.20 8.29 5.16 24,00 6.97 127.47
Station on Angaur
1909 -- -- -- -- -- - -- -- -- -- 17.28 14,33 --
1910 8.43 13.66 12.76 5.75 4,96 12.05 9.45 7.80 4.29 4,92 14,13 1.1k 109.34
19N -- -- -- -- 4.13  10.67 16.89 8.58 -- -- - -- --
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Table 21. Japanese rainfall records on Koror

Monthly and annual rainfall totals, in inches, for 1924-41.
Location: Lat 7°20' N., long 134929' E., at altitude 104 feet,

at present Weather Service station.

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual

1924 6.06 5.16 5.71 10.00 18.62 13.35 23.27 7.91  13.38  16.10 18.78 14,92 153,26
1925 13.54 7.75 9.57 3.70  17.48 15,24 18.66 11.58 9.17 16.69 7.72 7.80 138.90
1926 21.73 4,09 3.98 3.78 9.76  12.44 16.77 23.70 16.54 13.35 12.32 11,58  150.04
1927 15.39 5.71 8.31 11.12  25.94% 13.50 32,80  17.24  11.50 16.54 .61  11.73  174.39
1928 10.91 16.46 7.60 6.48 14,49  15.63 2b.29 18,03 12.12 8.94 5.20 19.57 159.72

1929 26.65 10.28 5.51  12.60 17.36 9.65 28,98 13.82 14,80 20.39 10.59 17.52 180.15
1930 8.19 17.13 6.06 b 12,48 9.80 17.20 5.58  20.75 6.54 7.80 15.04  132.71
1931 8.86 7.24 3.90 .18 9.80 10.20 12,44 17.52  13.03  28.74  10.75 9.6t 137.27
1932 31.38 13.35  10.12 .77 18.27 9.45 .41 11,82 21,10 9.37 23.78 13.98  183.40
1933 10.83 4.21 7.13 .54 15024 14,53 18.31 9.61 18.45 18,27 10.67 6.93 137.72

w oo o

1934 15.28 11.06 9.69 12.91 9.25 14,17 10.71  17.91  23.45 7.72  16.06  11.46  159.67
1935 24.88 7.36 9.17  11.54 9.21 9.06 21.14 9.84 12.40 10.79 6.10 3.62  135.11
1936 8.42 l/z.hs Lo49 22,65 17.73  16.41 29.76  30.03 6.05 11.00 4.63 7.01  160.63
1937 6.39 4,56 3.26 11.37 8.38 15.16 18.42  18.24  10.15 18,68 27.86 8.40 150.85
1938 7.18 3.46 8.94 19.47 15.90 6.46 7.26 7.04 12.55 13.35 1548  12.71  129.80

1939 7.77 15.96 9.37 9.12  12.39 13.66 8,95 14,06 23.54 10.45 18.87 12.97 157.1t%
1940 15.60 11.28 6.15 5.72 12.28 1411 18.78 19.72 7.82  12.83 8.28 7.7 140.28
1941 7.67 6.70 7.19 1.81  13.44 12,60 16.31  11.82  10.74 7.63 11.15 9.17 116.23

Mean 13.71 8.56 7.01 9.1 14,33  12.52 18.80  14.73  14.31 13,74 12,26 11.21 150.29
Percent 9.1 5.7 4.7 6.1 9.5 8.3 12.5 9.8 9.5 9.1 8.2 7.5 100

v Published incorrectly as 24.49 in U.S. Army Chief of Engineers, 1956; Cooper, 1959; and Austin, Smith and

Associates, 1967. (Annual total for 1936 in the three publications showed the decimal point error for

February 1936, made during conversion from millimeters to inches.)
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Table 23.

Monthly and annual rainfall totals, in inches, for 1955-79.

National Weather Service rainfall records at Ngesang, Babelthuap

Source: U.S. National Oceanic and Atmospheric Administration, 1956-72, 1973-79.
Location: Bethania Seminary, lat 7°38' N., long 136039' E., at altitude 10 feet.

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec Annual
1955 -- -- -- -- -- -- 10.92 10.59 10.33 10.38  11.68 8.36 --
1956  16.87 8.36 8.67 12.24 14.96 12,02 11.89 20.88 22.43 16.81 12.82 16.00 173.95
1957  ekh.s5h 2.23 5.61 13.65 8.08 10.45 12.06 16.57 12.21 12.32 5.76 6.78 el110.26
1958 7.08 -- -- 4.30 9.24 5.51 14.30 13.90 16.64  13.11 22.43 14.03 --
1959 5.50 2.63 10.62 10.24 13.89 5.79 17.99 13.70 9.62 13.82  12.76 9.72 126.28
1960 15.44 5.92 .80 10.14 4,35 11.13 -- 16.83 11.60 12.49 8.53 8.57 --
1961 15.77 4.26 1.50 2.87 17.26 13.06 12.58 -- 12.69 16.28 3. 11.09 --
1962 27.41 6.31 8.67 7.86 e19.52 14.61 25.66 12.72 12.55 13.21 12.00 8.39 e168.91
1963 19.91 8.93 4.65 1.98 11.59 15.05 13.31 e15.74 10.84 15,16 6.78 11.30  el135.24
1964 7.79 14.72 8.76 13.60 13.88 15.93  20.50 18.76 9.35 10.90 13.45 10.21 157.85
1965 6.84 10.94 9.49 1.44 9.83 16.43 19.23 9.94 6.82 3.89 3.66 6.36 104.87
1966 9.25 1.49 3.83 10.79 8.43 - 14.92 10.88 9.65 19.12 9.13 15.86 e
1967 17.19 5.81 4.98 3.03 12.27 17.84 10.91 18.n 9.15 14.87 10.26 -- --
1968 7.67 14,56 6.10 6.50 7.20 6.65 12.34  17.28  12.35 12.80 10.26 1.74 125.45
1969 L1k 1.84 5.06 7.39 -- 31.00 24,50 -- -- 10.87 5.82  16.33 --
1970 e13.85 e3.12 3.47 3.49 4.70 13.86 24,12 14.76 6.82 7.81 2.52 e10.93 el109.45
1971 e7.28 10.11 6.57 7.58 e7.77 el0.25 ek.30 -- 7.91  24.49 9.48 e9.66 --
1972 5.76 13.79 * (21.14) 9.93 -- 9.85 15.65 14.39 7.34 9.01  10.09 --
1973 3.63 .48 T1.13 11.52 -- -- -- -- 7.42 17.63 14.88 -
1974 12.26 8.00 -- 12,47 -- --  el2.49 5.27 4.82 -- 12.27 11.82 --
1975 1h.21 2.68 4,66 - -- -- -- -- -- - - -- -
1976 8.33 8.89 6.24 13.42 * * (16.85) 12.50 9.24 7.99 e b --
1977 -- 3.49 -- 4,33 -- -- -- -- -- -- -- 12.11 --
1978 16.41 -- -- -- -- -- -- -- -- 15.47 - - --
1979 7.1 -- 8.01 -- -- -- -- -- -- 12.35 -- -- --

Mean 11.28 6.60 5.73 7.94 11.31 13.31 15.10 14.39 10.84 13.14 9.85 11.02 —1-/1310.69

Perc=n+ 8.5 i1 L 4 6.1 8.7 10.2 1.6 1.0 8.3 10.1 7.6 8.4 100

e 2= vy gstimated,

*

fwunt included in Tollowing total.

1 R
Y Mean annual raint

Total of monthly me:- -

at Koror for same years, 145.92 inches.

*30.31

inches.
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Table 26.

National Weather Service rainfall records on Angaur

Monthly and annual rainfall totals, in inches, for 1955-77.

Source: U.S. National Oceanic and Atmospheric Administration, 1956-72, 1973-77;
collected by U.S. Coast Guard.
Location: USCG Loran Station, lat 6°55" N., long 134%09" E., at altitude 15 feet.

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual
1955 -- - -- -- -- -- - 12.60 8.56  14.00 8.03 7.83 --
1956 24.85 2.92 6.18 14.77 17.54 .59 10.00 23.10 11.70 16.32 17.36 15.99 170.32
1957 3.54 2.40  16.24 15.09 10.57 10.44 24,76  17.82 13.24  13.28 7.24 8.10 142.72
1958 3.76 4 67 1.48 4,24 8.57 10.50 10.94% 10.35 10.48 8.23 12.66 9.90 95.78
1959 3.29 2.57 8.24 4.32 13.82 12.28 25.25 18.19 8.74 11.68 10.01 5.95 124.34
1960 11.47  11.38 2.31 7.07 8.03 9.58 7.54 9.60 14,46 13.97 11.41  16.83 123.65
1961 28.79 7.58 4,63 6.10 15.48 16.3% 13,29 13.76 6.85 8.92 4,56 15.80 142.10
1962 20.50 7.81 9.71 11.98 13.20 7.86 21,51 10,67 11,05 10.59 9.40 8.28 142.56
1963 8.88 8.67 8.51 3.15 8.16 5.47 - 17.24  10.32 5.26 2.34 6.00 99.40
1964 4.86 9.00 6.04 7.72 16.21 5.84 5.66 16.56 11.24 19.84  25.00 8.93 140.90
1965 6.87 6.62 9.44 8.08 10.70 17.59 18.06 8.92 14,03 7.35 11,40 11.18 130.24
1966 8.82 3.80 5.18 10.91 9.56 12.85  21.33 8.68 6.22 13.72 7.03 6.94 115.04
1967 13.95 Lo74 5.53 3.87 2.80 13.11 6.76  18.71 2,50 11.59  10.41 8.98 102.95
1968 8.51 12.57 8.54 5.11 10.56 14.67 15.85 45 11,06 7.65 2.75 7.34 105.06
1969 e7.85 e7.11 8.98 8.60 2.81 8.38 22.73 9.73 13.03 4,76 6.77 6.52 e107.87
1970 4, 44 3.93 1.57 2.41 9.41 9.57 11.87 10.52 18.89 1h.64 12.68 10.58 110.51
1971 11.66 6.92 8.54 6.55 15.55 -- 14.64 14,69 -- -— -- -- --
1972 13.65 7-90 8.80 5.00 10.70 - 10.33 15.98 7.02 8.48 8.06 5.21 --
1973 1.61 - 4.12 15.03 14.28 15.22  18.51 9.25 20.87 25.34 31.89 30.01% -
1974 39.50 9.01 9.89 10.92 15.19 14.29 18,00 11.76 6.38 23.49 12.10 15.00 185.53
1975 18.54 -- 4.26 -- 9.82 16.27 22,27 16,11 15,33 9.69 9.90  14.45 --
1976 -— - 8.52 21.66 2.37 10.28 7.79 15.06 6.53 6.86 8.18 12.43 -
1977 6.27 7.09 7.63 4,65 8.98 11.29  18.32 9.92 -- 7.39  10.56 -~ --
1956-77: 1/

Mean 10.69 6.42 6.84 7.56 10.49 11.20  15.40 12.93 10.77 11.36 9.94 9.95 —127.44

Percent 8.7 5.2 5.5 6.1 8.5 9.1 12.5 10.5 8.7 9.2 8.0 8.0 100

e Partly estimated.

v Mean rainfall at Koror for same years, 148.09 inches.

Total of monthly means, 123.55 inches.
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Rain Gage at Diongradid (Adeiddo) River, Babelthuap
[U.S. Geological Survey]

Location: Lat 7°36'08" N., long 134°35'03" E., on low hill 400 ft north
of Diongradid (Adeiddo) River gaging station and 0.9 mi southeast of
Ngetbong village school.

Period of record: June 1972 to June 1983.

Gage: June 1972 to February 1978: Six-inch diameter steel can, monthly
cumulative readings (table 27).
May 1978 to June 1983: Water-stage recorder and 8-inch diameter
rain can; continuous record (table 28).
Altitude of gage: June 1972 to February 1978, 30 ft; since May 1978,
100 ft (from topographic map).

Summary of monthly and annual rainfall, in inches

Year Jan. Feb. Mar. Apr. May June
1978 -- - - - 14.36 6.87
1979 5.35 3.42 13.75 19.37 * (35.54)
1980 -- -- - e 8.71 - el2.54
1981 16.03 16.94 3.77 2,35 12.62 23.40
1982 5.4 11.75 ® (18.5) 14.67 *

1983  2.74 .76 .74 4. 54 1.52 13.43

Year July Aug.  Sept. Oct. Nov. Dec.  Annual

1978 14.33 -~ - 13.18 --  9.93 --
1979  26.5%  10.50 9.18  9.08  9.29 10.16 152.18
1980  e16.12 9.85 15.95 11.45  5.23  24.28 --
1981 Yig.8h 21065 1311 8.73  9.31  11.06  157.81
1982 (32.22) 11.87  3.67 el0.61 7.5  e9.27 125.47

* Included in following total.
e Partly estimated.

v Rainfall for July 28-31 (about 7.0 inches) included in

August 1981 total.
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Table 27. Cumulative rainfall readings, in inches, at Diongradid River,
Babelthuap
Period Rainfall Period Rainfall
1972
May 26 to June 23 ----- 11.8 Sept. 30 to Oct. 21 ---- 8.3
June 23 to July 24 ---- 4.4 Oct. 21 to Nov. 21 ----- 7.3
July 24 to Aug. 7 ----- 4.4 Nov. 21 to Dec. 6 ------ 8.5
Aug. 7 to Sept. 30 ---- 25.8 Dec. 6-28 —--cmmmcmceaa- 1.1
1973
Dec. 28 to Jan. 25 ---- 2.2 July 6-17 ===-m-mmmeeea- 5.4
(Jan. 1-25 ~---coeome- 1.8) July 17 to Aug. 12 ----- 8.1
Jan. 25 to Feb. 20 ---- 0 Aug. 12-28 -----=-e--mm- 7.3
Feb. 20 to Mar. 11 ~---- 0 Aug. 28 to Sept. 27 ---- 16.0
Mar., 11-29 =---=--eeaw- 1.3 Sept. 27 to Oct. 12 ---- 14,5
Mar. 29 to Apr. 26 ---- 12.3 Oct. 12 to Nov. 2 =----- 5.6
Apr. 26 to May 22 ----- 8.5 Nov., 2-23 ------cmocomm- 14.5
May 22 to June 13 ----- 8.5 Nov. 23 to Dec. 13 ----- 4.0
June 13 to July 6 ----- 14.5 (Dec. 13-31 —-=---meemem 5.0)
Total 1973: 127.3 inches
1974
Dec. 13 to Jan. 24 ---- 21.6 June 12 to July 3 =----- 8.3
(Jan. 1-24 ~-ccoeomeoo- 18.6) July 3 to Aug. 1 ------- 12.0
Jan. 24 to Feb. 28 ---- 12.5 Aug. 1-28 ------ooemeoen 12.9
Feb. 28 to Apr. 10 ---- 15.1 Aug. 28 to Sept. 26 ---- 8.2
Apr. 10 to May 1 =--=---- 11.8 Sept. 26 to Nov. 7 ----- 25.1
May 1-21 —=comeemmmmeaa- 2.3 Nov. 7 to Jan., 7 =~-=---- 24.8
May 21 to June 12 ----- 9.0 (Jan., 1-7 ~e-mcccmccaa- 1.0)
Total 1974: 157.6 inches
1975
(Jan. 1-7 —memmmmmmeeee 1.0) June 12 to July 14 ----- 17.6
Jan. 7 to Feb. 4 -=----- 14.9 July 14 to Aug. 12 ----- 12.5
Feb. 4-18 -~-cv-memeuaa- .8 Aug. 12 to Sept. 16 ---- 13.0
Feb. 18 to Mar. 7 ----- 3.5 Sept. 16 to Oct. 2 ----- 12.9
Mar, 7-30 -=-------"m-- 5.0 Oct. 2 to Nov., 6 ~=----- 21.1
Mar. 30 to Apr. 29 ---- 11.4 Nov. 6 to Dec. 12 =----- 13.6
Apr. 29 to May 21 ----- 10.5 Dec. 12 to Jan. 8 ~----- 10.8
May 21 to June 12 ----- 1.1 (Jan. 1-8 =-emmcmcmceea 1.5)
Total 1975: 158.2 inches
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Table 27.

Cumulative rainfall readings,

in inches, at Diongradid River,

Babel thuap--Continued

Period Rainfall Per iod Rainfall
1976
Jan, 8-31 ==-ccccanaaa- 6.9 June 2-30 -=-----ceneoa- 7.9
Jan. 31 to Feb., 24 ---- 7.4 June 30 to Aug. 10 ----- 17.3
Feb. 24 to Mar, 23 ---- 2.2 Aug. 10 to Sept, 1 =-=--- 4.4
Mar. 23 to Apr. 14 ---- 17.2 Oct. 8 to Nov. 10 ------ 6.4
Apr. 14 to June 2 ----- 4.7 Dec. 3 to Jan. 12 ------ 15.3
1977
(Jan. 1-12 =-=mcccmmoun 3.0) July 8-29 =mm=mmmmaeme 17.0
Jan. 12 to Feb, 16 ---- 3.1 July 29 to Sept. 14 ---- 20.6
Feb. 16 to Mar. 17 -=--- 2.2 Sept. 14 to Oct. 18 ---- 17.6
Mar. 17 to Apr. 19 -==-- 2,5 Oct. 18 to Nov. 25 ----- 6.9
Apr. 19 to May 26 ----- 10.8 Nov. 25 to Jan. 12 ----- 11.7
May 26 to July 8 ------ 24.8 (Jan., 1-12 ==--cmccmeaa- 4.0)
Total 1977: 118.2 inches

Note:

Data in parentheses estimated on basis of Koror rainfall,
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Table 28, Daily rainfall, in inches, at Diongradid River, Babelthuap

1978

Day May June July Aug. Sept. Oct. Nov. Dec.
1 0 0.18 1.46 0 -- 0.08 0.14 *

2 0 0 .13 .10 -- .10 42 *

3 .01 .28 .23 2.18 -- .37 .02 *

4 .07 1.40 .49 .04 -- .06 1.07 2.4
5 .25 0 .97 .70 -- 3.52 1.09 .29
6 .30 .91 14 .71 -- 1.26 0 .01
7 .23 .24 0 .30 -- 1.88 .01 .59
8 b .26 0 .86 -- 1.52 .24 .60
9 2,21 .31 .08 .74 -- .25 .36 .25
10 1.78 .43 42 .14 -- 0 .16 .79
n .54 .34 0 .13 -- .02 .24 3.02
12 1.30 0 .06 .04 -- 1.07 0 .38
13 .17 0 .60 -- - .90 .30 .01
14 .08 0 0 -- -- .04 .37 .14
15 .95 0 .40 -- -- 0 0 0

16 3.06 2,27 0 -- -- 0 .36 0

17 0 0 .31 -- -- .06 .02 0

18 1.22 0 .02 -- -- .19 1.92 .05
19 .05 0 .58 -- -- .10 .01 .02
20 .07 0 0 -~ -- .13 0 04
21 .01 0 0 - 1.63 0 0 0
22 0 0 .55 -- .20 .84 -- 0
23 0 0 .06 -- .38 .05 -- 0
24 0 0 0 -- 0 0 -- .18
25 0 0 1.16 -~ 1.14 .12 -- 42
26 0 0 .60 - 0 0 -- 11
27 .37 0 1.18 -- 1.01 .28 -- .08
28 .68 0 .80 -- 0 .13 -- .37
29 .37 0 1.75 -- 1 .20 -- .11
30 .01 .25 .98 -- .72 .01 -- .05
31 .49 1.36 -- 0 .02
Total 14.36 6.87 14.33 - -- 13.18 -- 9.93

Rainfall for December 1-4 estimated on basis of Airai rainfall.
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Table 28.

Daily rainfall, in inches, at Diongradid River, Babelthuap--Continued

1979

Day Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

1 0.04 0 0.28 0 0.13 * * 0.01 0.28 2.78 ] 0

2 0 0 3.02 0 0 * * 1.19 0 .96 .06 0

3 0 .04 1.32 .07 0 * * 0 7 0 .10 0

4 0 .04 6.25 3.72 .34 * * 0 0 0 .67 .01
5 0 .01 .07 0 .48 * * .24 0 0 0 0

6 0 .02 0 0 .01 * * 0 .82 0 1.68 0

7 0 .01 0 0 .01 * * 0 .90 0 2.42 0

8 0 .65 1.00 0 R % * 0 .01 1.61 .06 0

9 0 .23 .56 0 .28 * * 0 0 .06 .56 0

10 0 .70 .20 0 .13 10.36 17.46 1.13 0 .86 0 0

11 0 0 0 4.01 .13 .98 14 .70 .16 .0 0 0

12 0 0 0 6.60 2.23 .82 .02 0 .02 40 .38 0

13 0 0 0 3.20 2.23 .18 .10 0 .01 42 0 9

14 .15 O 0 .03 .72 1.85 11 .01 .32 .78 0 0

15 .31 0 0 it .06 .50 17 .04 .55 17 0 0

16 0 0 .01 17 .07 2.08 .05 1.56 .48 .01 0 0

17 .01 * 0 11 0 .34 .30 2.33 .26 0 .04 1.94
18 0 * 0 0 0 .01 .02 .18 0 .34 .90
19 0 * 0 .10 .81 .66 0 .11 1.36 .01 .08 1.12
20 .12 .16 .01 .22 * .83 .30 0 .01 0 1.06
21 .16 0 .01 .01 * .89 .76 .50 0 .01 0 .97
22 .35 0 .64 0 * .66 3.67 .16 .19 0 .0 0
23 43 00 .04 0 * 1 .07 0 2.02 .79 0 .98
24 ] 0 .06 0 * 0 1.64 0 .23 .06 0 1.52
25 .04 0 0 1 * 1.60 .16 .08 14 0 0 .02
26 1.73 0 0 .01 * .72 .02 1.61 .25 0 .70 .05
27 .20 .66 .01 0 * 2.34 .84 .02 0 0 2.20 0
28 .77 .90 .10 0 * .53 .43 0 0 0 0 0
29 .04 .06 .08 * 2.04 .17 0 1.00 4 0 0
30 0 11 k7 * * .11 .25 .01 0 Q .94
31 0 0 * 0 .38 0 .65
Total 5.35 3.42 13.75 19.37 * (35.54) 26.54 10.50 9.18 9.08 9.29 10.16

* Included in following amount.
Rainfall for June 30 (about 0.6 inches) included in July total.
Total rainfall for 1979:

152.18 inches.
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Table 28. Daily rainfall, in inches, at Diongradid River, Babelthuap--Continued

1980

Day Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
1 0.13 -- -- 0 - * 0.02 1.08 1.14 0.96 0.16 0.05
2 .01 -- -- .64 - * 2.40 .34 .84 47 0 .11
3 .02 -- -- .05 -- * 3.73 .07 .22 .01 0 1.37
4 0 -- -- 7 - 0.20 .22 0 1.36 0 0 .32
5 .0b -~ - 0 -- 0 .16 .38 1.37 ] .01 1.72
6 -- - -- .13 -- 0 47 .19 2.16 .05 .48 .42
7 -- -- -- .48 -- .13 .72 .17 .29 0 0 1.75
8 -- -- -- 4 - .64 .01 .24 .01 0 .18 0

9 -- -- -- 0 - .30 0 .01 .02 .02 .06 .12
10 -- -- -- 0 - 1.12 0 .37 .01 0 .37 0

1 -- -- -- .19 -~ 1.01 * .25 .0 0 .16 .07
12 -- -- -- .04 -- 1.79 % .02 .02 .01 .19 0

13 -- -- -- 0 -- .02 * 1.61 .02 .20 .23 2.10
14 -- -- -- 0 -- 0 * .54 .02 .12 .01 1.44
15 -- -—- -- 0 -- .01 * .07 .02 .48 0 .01
16 -- -—- - 1.08 -- .24 * 0 0 17 .52 17
17 - . -- .46 -~ .01 4.2 .82 .02 1.38 .08 .07
18 -- -~ -- .16 - .37 .22 .14 * .13 .02 .29
19 -~ -- -- * -- .16 4 0 * .01 .01 .08
20 -- -- -- * -~ .54 .01 0 * .55 .01 1.70
21 -- - 0.07 * -- 1.94 .02 .04 * 0 .22 0

22 - - .17 * -- .60 2.59 .06 * .30 .50 1.61
23 - - .36 * - .83 .04 .08 * 1.30 .10 1.88
24 -- -- .18 * - .24 .23 .05 * .19 0 .73
25 -- -- 0 % -- .13 .08 .04 4,94 .01 .84 .06
26 -- -- 0 * -- .07 .18 1.62 1.36 414 .31 .29
27 - - b2 * -- 17 .25 0 .71 .30 .31 5.04
28 -- -- 0 4.43 - .22 .0b .32 .02 .05 L4 .13
29 -- -- .02 0 -- 14 .10 .14 .49 .23 .02 .04
30 -~ 0 .20 -- 1.66 .02 .49 .90 0 .30 .29
31 - 0 - 0 Al .37 2.42
Total -~ -- -- 8.71 - 12.54  16.12 9.85 15.95  11.45 5.23 24.28

* Included in following amount.
Rainfall for Apr. 30, 31, June 1-4, and July 11-17 estimated on basis of Airai rainfall.
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Table 28.

Daily rainfall, in inches, at Diongradid River, Babelthuap--Continued

1981

Day Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec
1 0.13 0 0 0 0 0.02 1.37 * 0 * 0.19 2.27
2 240 43 0 .83 14 3.05 * 0 0.13 .16 .26
3 .85 1.82 .06 0 0 .95 0 * .30 .14 .05 .08
4 .60 0 .01 0 .50 .84 .40 * .01 0 .85 0

5 .23 2.30 0 0 .89 2.18 1.44 * 0 .07 .50 .16
6 .01 .96 .26 0 0 2.29 .01 * 0 .89 .18 0

7 36 0 .07 .48 0 0 .02 * 11 .62 0 .58
8 .24 .25 .06 .25 0 0 .05 * .36 .18 0 .02
9 .24 .02 by 0 .54 .83 .31 * .08 .06 0 .98
10 * .02 .07 0 1.03 * .77 * 0 .38 .08 1.73
11 * 4,10 0 .26 0 * .29 * 0 .28 .04 .53
12 * 4.88 .68 40 0 * 2.11 * 0 .07 .06 1N
13 * 1.44 .50 0 2.58 * .66 * .67 .73 0 .18
14 * 0 .01 0 R3] * .53 * .68 .09 .12 2.75
15 5.57 .02 0 0 .20 * .01 * L4 .92 .01 .01
16 20 0 0 0 .13 * A2 * 1.04 * 0 0

17 .30 .10 0 .50 .19 * .57 * .92 * 46 .06
18 24000 0 0 .90 12.80 1.16 % .13 * .01 .01
19 .24 .01 0 0 .66 .08 .53 * .18 * 1.62 0

20 0 .12 0 0 .28 42 0 17.15 1.32 * .01 .20
21 A48 0 0 0 .31 .01 0 0 * * .74 .24
22 .36 .48 .06 0 .38 .02 .16 .12 * 1.48 0 .06
23 3.84 0 0 0 .05 .56 .10 0 * * 0 .66
24 46 40 0 0 .01 0 11 0 * * .29 .08
25 .22 Q .36 0 .04 iy .73 0 * .88 0 0

26 0 .02 .04 0 .42 .02 .73 .31 * .92 .55 .05
27 1.22 0 0 0 .73 0 3.31 1.61 * 0 .01 .01
28 0 0 .07 .46 1.32 .53 * .02 6.92 .28 3.26 .01
29 0 .48 0 0 1.26 * 2.35 J24 .13 .08 .01
30 0 .17 0 .05 .01 * .01 .01 0 .04 .01
31 0 0 .17 * .08 b9 0

Total 16.03 16.94  3.77  2.35 12.62 23.40 /18.8% Ma1.65 13.11 8.74  9.31  11.06

* Included in following total.

v Rainfall for July 28-31 (about 7.0 inches) included in August total.

Total rainfall for 1981: 157.82 inches.
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Table 28.

Daily rainfall,

in inches, at Diongradid River, Babel thuap--Continued

1982

Day Jan. Feb. Mar. Apr. May  June July Aug. Sept. Oct. Nov. Dec.
1 0.06 0 0 * 0.70 2.23 * 0 0 3.13  -- *

2 37 0 0 * .61 0 * 0 0 .58 - *

3 .04 0 0 * 48 0 * 0 Y 1.92 -~ *

4 .90 .06 * * .01 .06 * .13 .07 1.78 -~ *

5 36 0 * * 0 .72 * .07 .90 1.2 -~ *

6 .07 .02 * * 0 .65 * .34 .01 L1000 -- 1.3
7 0 1.40 * * bl .17 * .02 0 0 -- .86
8 0 .71 * * .20 1.03 * .19 0 0 -- .19
9 0 .02 * * .34 .74 * 30 0 0 -- .04
10 0 1.54 * * .26 .61 * 07 0 .26 -- 42
11 0 0 * * 0 * * 04 0 45 -- .61
12 0 0 * * 2.04 * * .01 0 A -- .89
13 0 .19 * * .02 * * .56 0 11 -~ .89
14 .07 1.15 * * .19 .8 * 77 0 0 -- 0

15 .01 A7 * * 0 * * 1.91 0 0 -- 14
16 .08 .07 * * .94 * 24,1 .37 0 0 -- 0

17 05 0 * * 4,43 * .01 .08 0 0 - 0

18 .08 0 * * 1.36 * 0 .06 0 0 -- .23
19 1 .05 * * .01 * .25 .22 0 0 -~ 0
20 .11 3.52 * * 0 * .80 .03 0 0 -- 0
21 .24 .06 *  15.6 0 * .04 43 0 * -- .01
22 .04 .04 * .01 .04 * 0 .01 1.57 * -- .07
23 b4 .07 * 2.28 .02 * .01 0 0 * -- .31
24 2.04 47 * .01 Y * 0 0 0 * -- .18
25 .26 .02 * 1 .06 * 0 .01 0 * -- .68
26 .08 1.33 * 0 .28 * 0 0 0 * - 1.80
27 0 .86 * 0 .12 * 0 0 0 * -- .53
28 0 0 * 46 .52 * 0 1.39 0 * -- .01
29 0 * .01 0 * 0 4,36 0 * -- .1
30 0 * 0 .26 * 0 .50 .71 * -- 0
31 0 * .92 0 0 .90 0
Total 5.41 11.75 * (18.5) 14,67 *  (32.22) 11.87 3.67 10.61 (7.5) 9.27

S

at Koror and Airai.

Total rainfall for 1982:

* Included in following total.
Totals for Oct. 21-31, November, and Dec.

125.47 inches.

1-6 estimated on basis of recorded rainfall
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Table 28. Daily rainfall, in inches, at Diongradid River, Babelthuap--Continued

1983

Day Jan. Feb.  Mar. Apr. May June
1 0.22 0 0 0 0 0.08
2 Y .19 0 0 0 0

3 .05 0 0 0 0 0

4 0 0 0 0 0 0

5 .05 0 0 0 .13 .56
6 1.00 0 0 0 0 .30
7 .10 0 0 0 0 1.22
8 0 0 0 0 0 0

9 0 0 0 0 0 0

10 0 .04 0 0 0 0

11 .07 0 0 0 .02 .07
12 .06 0 0 0 .06 .50
13 .36 0 0 0 .25 .90
14 .04 .06 0 0 0 1.24
15 0 0 .06 0 0 1.26
16 .25 .18 0 0 0 .02
17 .05 0 11 .06 .19 1.80
18 .08 0 0 .12 0 .60
19 0 ] 0 .36 0 *
20 0 0 0 0 0 *
21 0 0 .34 0 0 *
22 0 .02 0 0 0 *
23 0 0 .23 0 0 *
24 0 0 0 .06 .29 *
25 0 0 0 0 .06 *
26 0 17 0 0 0 *
27 0 .10 0 0 0 *
28 0 0 0 .52 0 *
29 0 0 1.78 0 *
30 0 0 1.64 .52 4.88
31 0 0 0

Total 2.74 0.76 0.74 4, 54 1.52 13.43
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Table 29.

Cumulative rainfall readings, in inches, at Ngerimel River,

Babel thua

[Lat 7°22'20" N., long 134°31'38" E., 100 ft downstream from dam and
300 ft upstream from old gaging station site; altitude, 20 ft
(from topographic map)]

Period Rainfall Period Rainfall
1972
July 22 to Aug. 22 =---- 7.5 Oct. 19 to Nov. 10 =----- 2.7
Aug. 22 to Sept. 25 --- 16.5 Nov. 10 to Dec. 8 ------ 10.6
Sept. 25 to Oct. 19 --- 16.4 Dec. 8 to Jan. 22 =-===-=-- 1.1
1973
(Jan. 1=21 ==----ceo-n- .8) June 29 to July 27 =-=---- 9.8
Jan. 22 to Feb. 13 ---- .1 July 27 to Aug. 23 ----- 12.7
Feb. 13 to Mar., 8 ----- .7 Aug. 23 to Sept. 15 =---- 7.0
Mar. 8-27 ==--=cmcmemen 1.1 Sept. 15 to Oct. 10 ---- 17.h4
Mar. 27 to Apr. 19 ~---- 13.1 (Oct. 10-31 =----------- 7.2)
Apr. 19 to May 15 ----- 9.1 Oct. 31 to Nov. 19 ----- 13.2
May 15 to June 7 =-=---- 10.5 Nov. 19 to Dec. 18 =----- 4.0
June 7-29 ~-==--cccaaa- 7.2 (Dec. 18-31 ~emccececna- 7.0)
Total 1973: 120.9 inches
1974
Dec. 18 to Jan. 25 ---- 25.4 June 18 to July 16 ---=-- 13.2
(Jan. 1-25 ~--comecanan 18.4) July 16 to Aug. 12 ===-=- 23.2
Jan. 25 to Mar. 1 ----- 8.9 Aug. 12 to Sept. 24 ---- 10.1
Mar. 1 to Apr. 11 =-==== 16.8 Sept. 24 to Oct. 23 ---- 21.0
Apr. 11 to May 6 =-=-=---- 6.6 Oct. 23 to Nov. 29 =-=-=--- 22.2
May 6-30 ---==--emeenn- 7.2 Nov. 29 to Dec. 28 ----- 13.8
May 30 to June 18 ----- 4.6 (Dec. 29-31 ==--caeeen-- 8.0)
Total 1974: 174.0 inches
1975
Dec. 28 to Feb. 3 ----- 27.8 July 24 to Aug. 8 ------ 7.8
(Jan. 1 to Feb, 3 -===- 19.8) Aug. 8-16 ===-=--memeaea 3.8
Feb. 3 to Mar. 11 ----- 3.0 Aug. 16 to Sept. 14 =---- 12.6
Mar. 11 to Apr. 17 ---- 8.8 Sept. 14 to Oct. 9 ----- 15.3
Apr. 17 to May 15 =-=---- 13.7 Oct. 9 to Nov. 17 =-=----- 16.0
May 15 to June 17 =----- 22.5 Nov. 17 to Dec. 15 ====- 19.7
June 17 to July 24 ---- 19,7 (Dec. 15-31 ==ememaean-a 10.0)

Total 1975:
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Table 29. Cumulative rainfall readings, in inches, at Ngerimel River,

Babel thuap--Continued

Period Rainfall Period Rainfall
1976

(Jan. 1-12 ==cccemenea- 2.3) June 16 to July 29 ----- 10.8
Jan. 13-30 ~~-=ceemeen- 4.3 July 29 to Aug. 24 ----- 17.0
Jan. 30 to Feb, 1 ==--- 1.4 Aug. 24 to Sept. 28 ---- 8.1
Feb, 120 ==-eeeecceecan 7.2 Sept. 28 to Oct. 29 =---- 12.2
Feb. 20 to Mar. 19 ---- 5,2 Oct. 29 to Dec. 9 ~~~---- 18.0
Mar. 19 to Apr. 9 ----- 21.9 Dec. 9 to Jan. 10 ~-=---- 15.5
Apr. 9 to May 17 ------ 9.5 (Dec. 9-31 --==--omumuun 10.5)
May 17 to June 16 =----- 8.1

Total 1976: 136.5 inches

1977

(Jan. 1-9 ===---e-eeoenn 5.0) Aug. 3 to Sept. 6 ------ 19.0
Jan. 10 to Feb. 10 ---- 5.5 Sept. 6 to Oct. 11 ----- 12.7
Feb. 10 to Mar. 9 ----- 3.8 Oct. 11 to Nov. 1 =====- 11.2
Mar. 9 to Apr. 14 =----- 5.9 Nov. 1 to Dec. 5 ===----- 11.4
Apr. 14 to May 19 =----- 1.6 Dec. 5 to Jan. 11 ====== 6.5
May 19 to June 6 ------ 5.2 (Dec. 5-31 ===eem-moeaaaa 3.5)
June 6 to Aug. 3 ~=----- 29.7

Total 1977: 124.5 inches

Note: Data in parentheses estimated on basis of rainfall for Koror.
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Rain Gage at Airai, Babelthuap
[U.S. Geological Survey]

Location: Lat 7°22'53" N., long 134933106 E., on low hill next to small
reservoir, 0.25 mi southeast of confluence of Edeng and Kmekumel Rivers,
and 0.6 mi north of Palau Mission Academy.

Period of record: October 24, 1978 to June 1983.

Gage: Water-stage recorder and 8-inch diameter rain can; continuous record

(table 30). Altitude of gage is 80 ft (from topographic map).

Summary of monthly and annual rainfall, in inches

Year Jan. Feb. Mar. Apr. May June

1978 - - - -- -- -
1979 6.39 3.39 10.51 22.68 12.64 17.93
1980 e 8.10 14,51 7.09 13.58 10.02 16.41
1981 11.92 16.23 3.76 2.04 13.64 22.94
1982 6.96 8.55 6.59 12.49 * (33.93)
1983  2.57 .18 81 3.19 3.43 12.66

Year July Aug. Sept. Oct. Nov. Dec. Annual
1978 1.7 -- -- -- 7.69 9.97 --
1979 =" 17.47 -- - -

1980 12.75 2/12.24 2uu8 31489 3/6.66 18.69  149.42
1981  18.35 8.98  15.84  12.43 12.80  15.50  154.43
1982 17.14  14.91 4.83  10.50  7.11  11.63  134.6k

e Partly estimated.
* Included in following total.

i Rainfall for Aug. 1-6 (about 1.0 inch) included in August 1979 total.

2/ Rainfall for Aug. 30, 31 (about 1.0 inch) included in September
1980 total.
3/

=" Rainfall for Nov. 1-4 (about 0.2 inch) included in October 1980 total.
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Table 30. Daily rainfall, in inches, at Airai, Babelthuap

1978

Day Oct. Nov. Dec.
1 -- 0.41 0

2 -- .04 2.08
3 -- .25 .31
4 - .83 0

5 - .78 -3‘*
6 - 34 .06
7 -- 0 .04
8 -- 1.03 .32
9 -- 12 .23
10 -- .12 .82
1 -- .08 4.33
12 - .22 .10
13 - .10 .08
14 -- .07 .04
15 -- .01 .04
16 - 0 0

17 -- 0 0

18 - .53 0

19 -= 030 0
20 -- .16 0
21 -- .37 .01
22 -- .1 .14
23 -- .11 .12
24 1.12 47 .32
25 .08 .05 .20
26 .79 0 .06
27 24 .11 .02
28 .62 .12 .16
29 1.52 .53 13
30 .12 .43 02
31 .10 0
Total -- 7.69 9.97

120



Table 30. Daily rainfall, in inches, at Airai, Babelthuap--Continued
1979
Day Jan. Feb. Mar. Apr. May June July Aug.-Dec.l/
1 0.14 0.12 3.18 0.12 0.14 0.59 3.42
2 .05 0 2.63 0 .01 .02 .12
3 0 0 1.03 0 0 .01 .01
4 0 .04 1.90 2.59 0 .59 .67
5 .13 0 .02 .06 1.45 .19 .40
6 .23 .34 0 0 .04 .02 .25
7 0 .05 0 0 0 .12 .06
8 .54 .26 .52 0 0 2.15 0
9 b .28 .52 0 .58 1.03 0
10 .01 .52 .19 0 .16 .26 3.34
11 0 0 .02 1.74 .11 .91 .08
12 0 0 0 7.02 1.13 .61 .06
13 0 0 .01 9.19 2.96 .06 0
14 .72 0 .05 .01 1.15 .06 .77
15 .17 0 .04 .01 .04 .82 .07
16 0 0 0 .12 .20 1.45 .18
17 0 0 0 R .02 .05 0
18 0 0 0 .05 0 L9 0
19 0 .55 0 0 0 .53 0
20 .01 .05 0 .29 0 .26 *
21 .18 .07 0 .08 .12 .91 *
22 .62 0 0 0 .66 .19 *
23 .80 0 .30 0 .07 .13 *
24 .01 0 0 0 .68 .60 *
25 0 0 .01 .05 .49 .05 *
26 1.55 0 0 .18 ik .16 *
27 .35 .91 0 0 RIT 2.59 *
28 .68 .20 .12 0 .95 1.49 *
29 .06 .13 .01 .01 .39 *
30 0 0 .72 .06 .60 *
31 0 .04 .65 2/7.0
Total 6.39 3.39 10.51 22,68 12.58 17.93 3/16.43

* Included in following total.

1/ No record available.

2/

=’ Rainfall for Aug. 20-31 estimated on basis of Koror
of July 20 to Aug. 6 (8.04 inches).
Total rainfall for January to July 1979:

89.41 inches.
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Table 30.

Daily rainfall, in inches, at Airai, Babelthuap--Continued

1980
Day Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
1 * * 0.01 0 0.52 0.05 0 0.16 * 1.55 * *
2 * * 0L 1.80 .07 0 3.30 .07 * .56 * *
3 * ® .20 .16 .04 0 1.26 0 * .06 * *
4 * * 0 1.52 .13 .16 .28 ® * 0 12.26 *
5 * * 0 .16 g .04 .05 .22 3.98 s * *
6 * * T3 .25 .60 7 .16 2.27 .60 .05 * 3.47
7 * * .01 .29 3.82 .24 42 .50 * ¢ * *
8 * * .12 .50 0 .86 .02 42 * * * *
g * * 0 .34 .10 .18 0 .34 * * * *
10 * * .13 .18 .20 1.01 b2 .06 * * * *
" * * 1.27 RS .30 .02 1.91 .20 * * * *
12 * * .08 0 L 04 .91 .30 .07 .29 ® * 1.38
13 * 4.93 .84 0 0 0 0 3.23 0 * % 2.22
i * .01 .01 0 .02 0 .17 .94 0 * * 1.21
15 * .01 .02 .28 .01 .91 .38 .12 0 * * 0
16 * .48 .04 .22 .08 .43 .05 .07 0 * * .19
17 * 7.49 0 2.30 1.02 .01 1.36 .55 .02 * * 0
18 * .07 .96 .22 1.33 12 .68 .20 .92 * * 0
19 * .56 1.03 .01 0 .86 .05 .07 .22 * * 0
20 * .01 1.38 0 .02 * .20 .18 1.55 * * 0
21 e 0 .07 0 43 ® 1.00 14 .06 * * 0
22 5.60 0 0 .01 .02 * .04 .31 1.90 * * 0
23 0 .01 0 2,14 0 0 .30 0 * * .10
24 .22 .19 0 .02 0 4.67 .02 .07 .85 * * .04
25 .01 0 .12 0 .06 .05 .19 .02 1.26 * * .06
26 .22 .30 0 .32 .22 .01 .10 .90 1.22 * % .67
27 .52 .06 .28 2.18 0 .92 0 0 .52 * * 2.17
28 .02 .35 0 0 .20 1.67 .07 .67 0 * * .22
29 1.51 i .01 0 .06 2.48 .01 .16 .38 * * .54
30 0 .01 .22 1 .10 0 % 71 * 6.66 bk
31 0 0 .18 .31 * * 5.98
Total 8.10 14.51  7.09 13.58 10.02 16.41 12.75 2/12.24 248 3/14.89 3666  18.69

* Included in following total.

v Total from National Weather Service rain gage on Koror.

2/

=" Rainfall for Aug. 30, 31 (about 1.0 inch) included in September total.

3/

=" Rainfall for Nov. 1-4 (about 0.2 inch) included in October total,

Total rainfall for 1980:

149.42 inches.
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Table 30. Daily rainfall, in inches, at Airai, Babelthuap--Continued

1981
Day Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
1 * a.n 0.08 0 0.04 0.29 0.10 1.61 0 0 0.04 0.24
2 * .96 1.06 0 12 .34 1.68 .52 1.84 14 0 1.45
3 * Jhh .12 0 .18 .02 .72 * .1 1.80 .0 .61
4 * .53 * 0 1.43 .71 .59 * 0 .05 .32 .08
5 * 1.16 * 0 .18 .60 1.34 * 0 0 .06 17
6 * .52 * 0 .06 .02 .20 * 0 .35 17 0
7 * .20 * 0 0 0 .02 * .23 2.17 .06 0
8 4.27 .13 * .02 0 0 .16 * .06 17 .29 .47
9 1.27 .43 * .02 0 3.12 12 * .01 .06 1.70 .36
10 1.32 .01 * 0 0 1.08 ] * 1.14 .05 .05 3.00
11 .02 3.50 * .29 0 .85 .05 * 0 .04 .02 *
12 0 4,98 * .91 .01 3.07 1.56 5.24 .22 .08 0 *
13 .01 1.66 .80 .01 2.53 4 0 .04 .13 46 0 *
14 * .02 0 0 .26 2.00 0 .04 1.00 .02 .79 *
15 * 0 0 0 .46 .49 0 .0 1.10 .36 .17 *
16 * 0 0 0 .48 1.39 0 0 1.07 1.92 0 7.05
17 * .60 0 0 1.46 .72 .36 .01 .89 1.46 1.01 .02
18 * 0 .01 .22 .34 .07 0 0 .02 .73 .10 0
19 * 0 0 0 .29 .52 .10 0 .20 .10 .13 0
20 * 0 0 0 .78 .86 0 .67 .05 0 W31 1.50
21 * 0 0 0 .55 .31 0 .02 .52 0 3.13 .08
22 * RT) .01 .01 .29 0 0 0 1.03 0 .10 0
23 * .04 0 0 .37 .77 0 0 .02 .29 .13 .35
24 * .32 0 .56 .05 .02 1.08 0 .13 0 .52 .05
25 * 0 Ak 0 0 0 .26 0 0 .68 1.25 0
26 * 0 .1 0 .07 1.16 .01 .06 .24 N .05 .01
27 4.37 .08 .07 0 .61 .02 2.03 .06 3.86 .07 0 0
28 .30 .05 0 0 1.90 1.09 5.84 .01 1.28 0 1.44 0
29 .36 1.18 0 .61 .96 .32 .1 .05 .01 .94 .06
30 0 .18 0 .25 2.32 .88 0 .64 .01 .0 0
31 ] 0 .32 .53 .58 1.30 0

Total 11.92 16.23 3.76 2.04 13.64  22.94 18.35 8.98 15.84 12.43 12.80 15.50

* Included in following total.
Total rainfall for 1981: 154,43 jnches.
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Table 30.

Daily rainfall, in inches, at Airai, Babelthuap--Continued

1982

Day Jan. Feb. Mar. Apr. May  June July  Aug. Sept. Oct. Nov. Dec.
1 0 0 0 0 0.43 * 1.57 0 0 2.59 0 0

2 .07 0 0 0 .30 * 64 0 05 1.81 .19 0

3 .02 0 .02 1 1.28 * b 0 .31 2.88 .58 0

4 1.06 0 0 0 0 * 2.63 0 A .83 .01 0

5 1.31 .05 .72 0 0 * .02 0 .61 .06 55 0

6 25 0 1.00 0 0 * 12 0 0 .01 .07 .60
7 0 1.18 .61 2,15 0 * .67 0 0 0 .48 .02
8 0 1.09 .35 0 .05 * 2.64 34 0 0 0 .34
9 0 .16 .82 .01 .37 * 04 5.63 0 0 0 .04
10 0 .59 29 0 .06 * .73 04 0 .31 .22 .30
1 0 12 0 .07 * * 3.58 .17 0 .53 .50 .22
12 0 0 L1 0 * * 1.86 .01 0 .52 1.00 .83
13 0 .05 .06 4 2,24 * .40 .59 0 .07 .01 1.94
14 .65 .98 Ry .34 * % .10 12 0 0 .05 .73
15 0 .84 .54 42 * * 0 540 0 .01 34
16 .58 .07 .10 1,13 ® * .64 L1100 0 0 .01
17 .01 0 0 2.10 * * .08 07 0 0 .01 0

18 .05 0 .10 2.87 * * 0 .06 0 0 .19 0

19 1.03  1.16 A .17 * * .25 46 0 0 0 0
20 .67 .82 .90 .01 * * .90 .16 0 0 .01 0
21 .06 .10 .06 .10 * * .05 .02 0 0 4 .13
22 .01 0 0 .10 * * .08 .26 0 0 .08 0
23 42 .10 .01 1.93 * * 0 0 0 0 .04 .06
24 .68 340 .06 * * 0 0 0 0 .40 .23
25 .08 0 0 A * * 0 0 0 .16 .01 34
26 0 .26 .07 0 * * 0 0 .55 .01 .04 .66
27 0 64 0 .05 * * 0 .38 .49 .38 1.68  4.49
28 0 0 0 .31 * * 0 2.53 1.55 0 .54 .22
29 0 0 .01 * * 0 3.22 0 .34 .30 .12
30 .01 0 0 * 29.2 0 .20 .56 0 0 .01
31 0 .01 * 0 0 0 0
Total 6.96 8.55 6.59 12.49  * (33.93) 17.14 14,91 4.83 10.50 7.11 11.63

o
~

Total rainfall for 1982:

Including in following total.

134.64 inches.
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Table 30. Daily rainfall, in inches, at Airai, Babelthuap--Continued

1983

Day Jan. Feb. Mar. Apr. May June
1 0.50 0 0 0 0 *
2 4 .06 0 0 0 *
3 .02 .02 0 0 0 *
4 0 0 0 0 0 *
5 0 0 0 0 0 *
6 .37 0 .13 0 0 *
7 .24 0 0 0 0 *
8 0 0 0 .01 0 *
9 0 * 0 0 0 *
10 0 * 0 0 0 *
11 .12 * 0 0 0 *
12 .20 * 0 0 0 *
13 .04 * 0 0 .36 *
14 .16 * 0 0 0 *
15 .08 * 0 0 0 *
16 0 * 0 0 .85 *
17 .12 * 0 0 1.38 *
18 .01 * .07 0 .04 *
19 .01 * 0 .07 0 *
20 0 * 0 .25 0 *
21 0 * .24 0 0 *
22 0 * 0 .04 .01 *
23 0 * .37 0 .07 *
24 0 .10 0 .20 0 *
25 0 0 0 0 0 *
26 0 0 0 0 .02 *
27 14 0 0 0 0 *
28 .04 0 0 .34 .10 11.0
29 0 0 .83 ]9 .34
30 .01 0 1.45 17 .60 1.32
31 .10 0 -0

Total 2.57 0.18 0.81 3.19 3.43 12.66

* Included in following total.
1

/

— Estimated on basis of rainfall at Diongradid River and Koror.
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Table 31.

Cumulative rainfall readings, in inches, at South Fork

Ngerdorch River, Babelthuap

[Lat 7926'20" N., long 134°34'29" E., at South Fork Ngerdorch River
gaging station; altitude, 40 ft (from topographic map)]

Period Rainfall Period Rainfall

1972
May 6-24 -=-eccceeeaaaa 8.5 Oct. 1222 =-=eeeceocana- 4.7
May 24 to June 22 ----- 13.3 Oct. 22 to Nov. 22 ----- 5.0
June 22 to July 27 ---- 16.1 Nov. 22 to Dec. 7 ------ 9.7
July 27 to Aug. 18 ---- 7.1 Dec. 7 to Jan. 4 -~-vn-- 1.5
Aug. 18 to Oct. 1 ==--- 25.5

1973
(Jan. 1-4 =-emcccccnaan- b)) July 3 to Aug. 1 --=---- 7.8
Jan. 4-29 -c--ececaaaaa .8 Aug. 1-27 ====cc=cccana- 12.7
Jan. 29 to Feb. 23 ---- 0 Aug. 27 to Sept. 7 =----- 10.3
Feb. 23 to Mar. 12 ---- .2 Sept. 7 to Oct. 11 ===-- 18.5
Mar. 12-30 --==---ee--- 1.0 Oct. 11 to Nov, 1 ===-w- 5.2
Mar. 30 to Apr. 27 ---- 12,2 Nov., 1-21 =ecccccecaca-- 14.8
Apr. 27 to May 23 -~---- 7.5 Nov. 21 to Dec. 14 -~=--- 1.8
May 23 to June 15 ==--- 6.5 Dec. 14 to Jan. 23 --=--- 24,5
June 15 to July 3 ----- 7.9 (Dec. 14-31 ~=cecmcacaa- 7.0)

Total 1973: 114.6 inches

1974
Jan. 23 to Feb. 27 ---- 5.4 June 13 to July 8 ------ 12.6
Feb. 27 to Apr. 9 ----- 12.8 Aug. 9-29 -----eeeeenenn 6.9
Apr. 9-29 -=--mm------- 6.7 Sept. 26 to Oct. 30 ---- 11.9
Apr. 29 to May 17 ----- 7.3 Oct. 30 to Nov. 20 =-=-=~= 11.0
May 17 to June 13 =----- 7.5 Nov. 20 to Jan. 6 =~===--- 23.5

1975
(Jan. 1-6 —====cecceeex 1.0) July 16 to Aug. 19 -=--- 15.5
Jan. 6 to Feb., 5 ===--- 20.8 Aug. 19 to Sept. 18 ---- 4,0
Feb. 5 to Mar, 5 ===-=-= .5 Sept. 18 to Oct. 3 ----- 6.6
Mar. 5 to Apr. 1 ==---- 4.7 Oct. 3 to Nov. 1 ==-==== 11.2
Apr. 1 to May 1 ===---- 7.9 Nov. 1 to Dec. 11 ====-- 18.6
May 1-20 =====-cemcecan 2.5 Dec. 11 to Jan. 10 -=--- 14.9
May 20 to June 18 ----- 17.5 (Jan, 1-10 ~-=cccmman--- 2.0)
June 18 to July 16 =--- 17.7

Total 1975: 141.4 inches
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Table 31, Cumulative rainfall readings, in inches, at South Fork

Ngerdorch River, Babel thuap--Continued

Period Rainfall Period Rainfall
1976

(Jan. 1-10 ---==-==oee- 2.0) Aug. 4 to Sept. 7 =====- .5
Jan. 10 to Feb. 26 ---- 6.6 Sept. 7 to Oct. 13 =---- 4.7
Feb. 26 to Mar. 24 ---- 2.9 Oct. 13 to Nov. 9 =====- 6.0
Mar. 24 to Apr. 17 ---- 19.2 Nov. 9 to Dec. 10 =-=-=--- 9.1
Apr. 17 to June 3 =-=---- 4.5 Dec. 10 to Jan. 13 ----- 13.5
June to July 1 -===---- 15.6 (Jan. 1-13 ==--ccmoceem- 3.0)
July 1 to Aug. 4 ====-- 17.9

Total 1976: 99.5 inches

1977
(Jan. 1-13 =—===-ccouu-- 3.0) July 14 to Aug. 18 ----- 22.7
Jan. 13 to Feb. 17 =---- 2.8 Aug. 18 to Sept. 16 =---- 10.0
Feb. 17 to Mar. 22 ---- 1.8 Sept. 16 to Oct. 20 ---- 6.8
Mar. 22 to Apr. 21 -=-- 1.1 Oct. 20 to Dec. 1 ====-=- 6.8
Apr. 21 to May 24 ----- 9.4 Dec. 1 to Jan. 16 ------ 7.9
May 24 to July 14 ----- 22.8 (Jan., 1-16 ===ccccccaaa- 4.,0)

Total 1977: 91.1 inches

1978
Jan. 16 to Mar. 1 =----- 20.2 July 14 to Aug. 31 =-=-=--- 20.3
Mar. 1 to Apr. 14 ----- 4.8 Aug. 31 to Sept. 27 =--=- 9.2
Apr. 14 to May 24 -=---- 16.0 Sept. 27 to Nov. 3 ===--- 10.0
May 24 to July 14 ----- 14.0 Nov. 3 to Dec. 21 =-===--- 12.0

Note: Data in parentheses estimated on basis of Koror rainfall.
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Tabl

e 32.

Cumulative rainfall readings,

in inches,

at filter plant, Koror

[Lat 7°20'35" N., long 134°29'14" E., at filter plant, Koror;
altitude, 210 ft (from topographic map)]

Period Rainfall Period Rainfall
1972
Apr. 27 to May 30 ----- 8.4 Oct. 10-2L4 --cccomcaccn—o 2.0
May 30 to June 26 ----- 16.4 Oct. 24 to Nov. 30 ----- 8.9
June 26 to Aug. 2 -=---- 15.5 Nov. 30 to Dec. 15 ----- 5.0
Aug. 2-25 -=-=----eo-e- 4.9 Dec. 15-31 ---coomconnna- 0
Aug. 25 to Oct. 10 ---- 11.2
1973
Jan., 1+5 ~==--cccccccaa-- 0 May 30 to June 20 ------ 9.7
Jan., 5-30 ---=---e--ee- 1.0 June 20 to July 30 =----- 14.9
Jan. 30 to Feb. 27 ---- .3 July 30 to Aug. 17 =-=---- 3.1
Feb. 27 to Mar. 14 ---- 1.0 Aug. 17 to Sept. 6 ----- 10.2
Mar. 14 to Apr. 14 ---- 1.7 Sept. 6 to Oct. 1 ~===-=-- 11.2
Apr. L4 to May 8 ------- 12.3 Oct. 1-26 ===--mccmcaca- 16.7
May 8-30 ------c-ceana- 5.7 Oct. 26 to Nov. 14 ----- 9.8
1974
Dec. 21 to Jan. 27 ---- 24.9 June 28 to July 18 ----- 9.0
Jan. 27 to Mar. 1 =-=-- 8.3 July 18 to Aug. 2 -=----- 5.2
Mar. 1 to Apr. 9 ------ 13.9 Aug. 2 to Sept. 5 ------ 10.7
Apr. 9 to May 13 ------ 4.5 Sept. 5 to Oct. 1 =-====- 10.7
May 13-20 --=--ce-venu- L.6 Oct. 1-31 =--cccomcmenns 19.7
May 30 to June 28 ----- 4.3
1975
Dec. 29 to Jan. 28 ---- 29.1 July 7-23 ----ccoemennen 5.8
Jan. 28 to Feb. 18 ---- .2 July 23 to Aug. 26 -=---- 4.1
Feb. 18 to Mar. 12 ---- .5 Aug. 26 to Oct. 8 ------ 16.5
Mar. 12 to Apr. 18 ---- .5 Oct. 8 to Nov. 28 ------ 14,2
Apr. 18 to May 29 ----- 4.4 Nov. 28 to Dec. 29 ----- 18.9
May 29 to July 7 ------ 22.5

Total Dec. 29, 1974 to Dec. 29, 1975: 1
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Table 32. Cumulative rainfall readings, in inches,

at filter plant, Koror--Continued

Period Rainfall Period Rainfall
1976
Dec. 29 to Feb. 5 ----- 7.5 June 4 to July 22 ------ 14.1
Mar. 11 to Apr. 12 ---- 22.1 July 22 to Aug. 17 ----- 12.4
Apr. 12 to June 4 ----- 10.5
1977
(Jan. 1-12 ==-wemmeana- 3.0) June 14 to Aug. 17 ----- 30.0
Jan. 12-28 ---=-c-e-oeo 18.5 Aug. 17 to Oct. b4 -=---- 17.5
Jan. 28 to Feb. 23 ---- 4.8 Oct. 4 to Nov. 17 ---=-- 10.2
Feb. 23 to Apr. 6 ----- 3.8 Nov. 17 to Jan. 6 ------ 10.7
Apr. 6 to May 20 ------ 8.8 (Jan. 1-6 ===--cccemaea 2.0)
May 20 to June 14 ----- 9.7

Total 1977: 115.0 inches

Note: Data in parentheses estimated on basis of Koror rainfall.
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Table 33.

Cumulative rainfall readings,

in inches,

at power plant, Malakal

[Lat 7°19'50" N., long 134°27'01" E., at power plant, Malakal;
altitude, 5 ft (from topographic map)]

Period Rainfall Period Rainfall

1972
Apr. 27 to May 30 ----- 6.4 Oct. 10-26 -=------ccueun 4.0
May 30 to June 26 ----- 15.0 Oct. 26 to Nov. 30 =----- 9.8
June 26 to Aug. 2 ----- 15.4 Nov. 30 to Dec. 12 --=--- 7.2
Aug. 2-25 -=------cam-- 9.3 Dec. 12 to Jan., 3 ~=-==-- .5
Aug. 25 to Oct. 10 ---- 17.6

1973
Jan. 3 to Feb., 5 ---=-- .9 June 20 to July 13 -==-- 8.3
Feb. 5=27 ==-=====veua- .2 July 13 to Aug. 16 =-=-=-- 6.3
Feb. 27 to Mar. 14 ---- 1.2 Aug. 16 to Sept. 6 ----- 8.0
Mar. 14 to Apr. 4 ----- 1.4 Sept. 6 to Oct, 5 =--==== 19.2
Apro l* to May 8 ------- 1203 OCt. 5-26 -------------- 8.0
May 8-30 -====c==ecaua- 5.0 Oct. 26 to Nov. 15 -==--- 1.4
May 30 to June 20 ----- 7.4

1974
Dec. 21 to Jan. 27 ---- 25.6 July 19 to Aug. 2 ==-==--- 5.7
Jan. 27 to Mar. 2 ----- 5.6 Aug. 2 to Sept. 5 ==-===-- 9.9
Mar. 2 to Apr. § ------ 12.3 Sept. 5 to Oct. 1 -=----- 9.9
Apr. 9 to May 8 --~---- L.o Oct. 1-31 ====-cccceuem- 21.1
May 8 to June 28 ------ 7.6 Oct. 31 to Nov. 28 ----- 16.7
June 28 to July 19 ---- 14,0

1975
Dec. 29 to Jan. 28 ---- 29.5 July 7-23 ====ccceccaaan 5.2
Jan. 28 to Feb. 18 ---- 1.6 July 23 to Aug. 26 ----- 15.2
Feb. 18 to Mar. 13 ---- .7 Aug. 26 to Oct. 8 --=---- 19.5
Mar. 13 to Apr. 18 ---- 1.8 Oct. 8 to Nov. 28 -==--- 16.7
Apr. 18 to May 29 ----- 14.8 Nov. 28 to Dec. 29 =----- 19.5
May 29 to July 7 ------ 23.0

Total Dec. 29, 1974 to Dec. 29, 1975: 147.5 inches
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Table 33. Cumulative rainfall readings, in inches,
at power plant, Malakal--Continued
Period Rainfall Period Rainfall
1976
Dec. 29 to Feb. 6 ----- 8.0 June 4 to July 22 ----- 12.7
Mar. 11 to Apr. 12 ---- 21.5 July 22 to Aug. 17 ----- 14,5
Apr. 12 to June 4 ----- 7.3 Aug. 17 to Sept. 16 ---- 12.0
1977
(Jan. 1-11 —=--cmememn 3.0) June 15 to Aug. 12 ----- 25.0
Jan. 11-28 ------emu- 12.4 Aug. 17 to Oct. 4 ----- 16.2
Jan. 28 to Feb. 23 ---- 5.6 Oct. 4 to Nov. 18 ----- 9.2
Feb. 23 to Apr. 6 ----- 4.0 Nov. 18 to Jan. 6 ----- 12.4
Apr. 6 to May 20 ------ 5.0 (Jan. 1-6 =-==-------mu-m- 2.0)
May 20 to June 14 ----- 8.7
Total 1977: 99.5 inches

Note:
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Table 34. Cumulative rainfall readings, in inches,
at Well 5, Peleliu

[Lat 6959'58" N., long 138°14'16" E., at north end of old airfield;
altitude, 13.1 ft (from stadia survey)]

Period Rainfall Period Rainfall
1972
Nov. 2-24 —-ccocccecna- 6.6 Nov. 24 to Dec. 14 ----- 5.0
1973
Dec. 14 to Jan. 16 ---- 2.5 May 24 to June 19 -=---- 6.8
(Jan. 1=16 =c=cceceaaao .3) June 19 to July 21 ----- 14.5
Jan. 16 to Feb. 9 ----- 1.0 July 21 to Aug. 8 ===--- 7.2
(Feb. 9-26 -=-=veee-na- .3) Aug. 8 to Sept. 25 ----- 11.2
Feb. 26 to Mar., 13 =--- .6 Sept. 25 to Oct. 15 =--- 14,2
(Mar. 13 to Apr. 14 --- 8.0) Oct. 14 to Nov. 6 ------ 6.0
Apr. 14 to May 3 -===-- 10.2 Nov. 6 to Dec. 12 ===~--- 17.2
May 3-24 -ecccccamaanan 10.8 (Dec. 12-31 -=-eccoeuc-a 9.5)

Total 1973: 117.8 inches

1974
Dec. 12 to Jan. 22 =-~-- 22.1 July 10-27 ==-eecceaaaa- 9.5
(Jan. 1-22 -===-eceene- 12.6) July 10 to Aug. 21 ==--- 14.9
Jan. 22 to Feb. 26 ---- 7.0 Aug. 21 to Sept. 17 ~--- 6.0
Feb. 26 to Apr. 8 -=---- 9.3 Sept. 17 to Oct. 22 ~---- 16.0
Apr. 8-25 --ecccccanaa- 8.1 Oct. 22 to Nov. 21 ====- 20.2
Apr. 25 to May 16 =----- 2.2 Nov. 21 to Dec. 23 -~--- 9.5
May 16 to June 11 =-=-- 13.6 (Dec. 23-31 ==-emmccaaao 10.0)
June 11 to July 10 ---- 13.5

Total 1974: 152.4 inches

1975
Dec. 23 to Jan. 30 ---- 21.2 July 15 to Sept. 8 -=~--- 12.4
(Jan. 1-30 --------ce-- 17.0) Sept. 8 to Oct. 1 --=~--- 7.8
Jan. 30 to Mar. 4 ----- 3.2 Oct. 1 to Nov. 3 --=----- 18.1
Mar. 4-31 =-cccomccoao- 8.8 Nov. 3 to Dec. 3 =-====-- 9.6
Mar. 31 to May 16 ----- 10.1 Dec. 3 to Jan. 7 ====-=- 16.8
May 16 to June 16 =----- 19.2 (Jan., 1-7 =eccccccceaaa- 1.5)
June 16 to July 15 ---- 19.5

Total 1975: 141.0 inches
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Table 34. Cumulative rainfall readings, in inches,

at Well 5, Peleliu--Continued

Period Rainfall Period Rainfall
1976
Jan. 7 to Feb., 25 ----- 16.6 Feb. 25 to Mar. 22 -=-=- 3.2
1977
Jan. 6 to Feb, 2 ====-- 7.6 Mar. 2 to Apr. 1 ======- 4.7
Feb. 2 to Mar, 2 ====-- .8 Apr. 1 to May 4 -------- 3.6

Note: Data in parentheses estimated on basis of Koror rainfall.
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Streamflow Records

Gaging stations

Table 35. Streamflow records for Diongradid River, Babelthuap (16890600)
(Formerly published as Adeiddo River, Babelthuap)

Location: Lat 7°36'04' N., long 134°35'02" E., on right bank, 0.3 mi upstream
from left-bank tributary (Ngechutrong River), 0.9 mi southeast of Ngetbong
village school, and 2.3 mi upstream from confluence with Ngerchetang
River.

Drainage area: 4.45 miz.

Period of record: October 1969 to September 1982.

Gage: Water-stage recorder. Altitude of gage is 15 ft (from topographic
map) .
Average discharge: 13 years, 33.1 ft3/s (23,980 acre-ft/yr).

Remarks: Records good to fair. No diversion above station. Continuous
record of rainfall has been obtained near station since May 1978.

Extremes for period of record: Maximum discharge, 2,310 ft3/s Jan. 22, 1975

(gage height, 15.44 ft), from rating curve extended above 410 ft3/s
on basis of field estimate at gage height 15.44 ft; minimum, 2.7 ft3/s
Mar. 24, 25, 31, Apr. 1, 1973, and Apr. 28, 29, 1977.

A. Discharge measurements, in cubic feet per second, made outside
the period of continuous discharge record ending September 1982

Date Discharge Date Discharge
Oct. 20, 1982 ---- 16 July 2, 1983 ----- 51
Dec. 6, 1982 ----- 7.8 July 29, 1983 =--- 45
Feb. 3, 1983 ----- 7.0 Aug. 23, 1983 ---- 52
Mar. 10, 1983 ---- 4.2 Oct. 4, 1983 ----- 41
Apr. 18, 1983 ---- 2.4
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Table 35. Streamflow records for Diongradid River, Babelthuap--Continued

B. Annual maximum discharge (*) and peak discharges
above base (600 ft3/s)

[Discharge in cubic feet per second, gage height in feet]

Date Time Discharge Gage height
Oct 31, 1969 ----------- 1100 1,200 9.85
July 12, 1970 <=-vecee-- 1100 *1,700 12.80
Dec. 12, 1970 -=-=v--=--- 0600 736 7.98
Dec. 28, 1970 ---------- 1200 905 8.82
June 23, 19771 —=--ceuemn 1030 708 7.84
July 7, 1971 -=-ceceuua- 2300 * 995 9.18
Oct. 8, 1971 -------cu--- 1800 678 7.69
Oct. 22, 1971 --=-ewcunu- 2100 652 7.56
Mar. 15, 1972 -wecceee-- 0700 1,730 12.93
Aug. 28, 1972 ---------- 1800 1,010 9.24
Sept. 29, 1972 «-=vuwuum- 0530 *1,730 12.96
Dec. 2, 1972 -=-vceeeee-- 0230 1,520 11.90
Sept. 16, 1973 --------- 0200 *2,290 15.35
Oct. 3, 1973 =----=--=---- 2200 *1,070 9.49
Jan 16, 1974 ---ccccee-- 1730 1,020 9.27
Feb. 8, 1974 ----cocue- 2300 850 8.45
Aug. 4, 1974 —--ceceun-o 2200 636 7.38
Nov. 10, 1974 ---------- 0630 1,380 11.21
Jan. 22, 1975 ---------- 1730 *2,310 15.44
June 12, 1975 ---------- 2300 1,160 10.09
Aug. 13, 1975 -=~ceeee-- 1300 1,070 9.64
Oct. 17, 1975 ----===--- 1000 665 7.57
Nov. 27, 1975 ---------- 0600 1,840 13.49
Dec. 20, 1975 -vvveveee-- 1700 772 8.15
Jan. 12, 1976 --=----o-- 1000 688 7.70
Feb. 1, 1976 -=--ceeeea- 1300 814 8.37
Apr. 7, 1976 ---ccvueu-- 2330 *1,950 14,00
July b4, 1977 ------ouu-- 1100 *2,060 14 .43
July 27, 1977 -=-=-==---- 0500 834 8.47
Aug. 18, 1978 -----wem-- 1030 * 500 6.72
Mar. 4, 1979 -------u-u- 0300 *1,890 13.73
Apr. 12, 1979 --=c-=c--- 2200 1,840 13.50
June 29, 1979 --=------- 1830 1,030 9.47
July 22, 1979 ---------- 1330 738 7.97
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Table 35. Streamflow records for Diongradid River, Babelthuap--Continued

B. Annual maximum discharge (*) and peak discharges
above base (600 ft3/s)--Continued

Date Time Discharge Gage height
Nov. 7, 1979 =----------- 1200 763 8.10
Jan. 29, 1980 --====-==-- 0630 834 8.47
Feb. 17, 1980 -======wu- 1330 795 8.27
July 3, 1980 -==vweewueu- 0530 *1,660 12.62
July 22, 1980 -=-==w=u-- 1100 842 8.51
Sept. 25, 1980 -=-=====-- 0300 663 7.56
Oct. 26, 1980 --=====-u- 1800 884 8.72
Dec. 27, 1980 =======u-- 2100 1,450 11.47
Jan. 15, 1981 =-==meaua- 0100 %1,710 12.78
Jan. 23, 1981 ===-weeu-- 1430 1,180 10.13
Feb. 12, 1981 ====wweu-- 1630 1,370 1.1
Feb. 13, 1981 ==-wvceuu-- 0430 962 9.05
July 28, 1981 ===-emeues 0930 1,420 11.32
June 21, 1982 -=c-weueu- 1630 * 561 6.98

C. Annual minimum discharge in cubic feet per second

Water year Date Discharge
1970 -===-- May 16, 1970 4.1
1971 ====u- Apr. 17, 1971 7.7
1972 =====n Aug. 15-17, 20-22, 1972 10
1973 =—==n- Mar. 24, 25, 31, Apr. 1, 1973 2.7
1974 ~=veww- Sept. 13, 1974 12
1975 ====-== Apr. 17, 18, 1975 5.8
1976 ------ June 8, 9, 1976 7.5
1977 ------ Apr. 28, 29, 1977 2.7
1978 ===nuu Apr. 1, 2, 1978 10
1979 -=---- Feb. 24-26, 1979 5.9
1980 ------ Apr. 14, 1980 7.8
1981 ------ May 1, 2, 1981 ]/h.8
1982 -=---- Apr. 14, 1982 6.0
1/

— Estimate of minimum daily discharge.
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Table 36. Streamflow records for Tabecheding River, Babelthuap (16890900)
(Formerly published as Tabagaten River, Babelthuap)

Location: Lat 7°27‘03“ N., long 134031'29" E., on left bank 0.2 mi downstream
from waterfall, 1.5 mi upstream from boat landing, and 1.6 mi east of
forestry station.

Drainage area: 6.07 miZ.

Period of record: October 1970 to September 1982.

Gage: Water-stage recorder. Altitude of gage is 20 ft (from topographic

map) .
Average discharge: 12 years, 49.5 ft3/s (35,840 acre-ft/yr).

Remarks: Records fair. No diversion above station.

Extremes for period of record: Maximum discharge, 3,580 ft3/s Dec. 23, 1973

(gage height, 8.79 ft), from rating curve extended above 290 ft3/s;
minimum, 0.80 ft3/s Mar. 23, 24, 1973.

A. Discharge measurements, in cubic feet per second,
made outside the period of record ending September 1982

Date Discharge Date Discharge
July 16, 1969 ---- 77 Aug. 14, 1970 ---- 124
Sept. 26, 1969 --- 32 Sept. 11, 1970 --- 34
Nov. 6, 1969 ----- 27 Sept. 26, 1970 --- 65
Dec. 23, 1969 ---- 32 Oct. 21, 1982 ---- 14
Jan. 15, 1970 ---- 21 Dec. 10, 1982 ---- 19
Mar. 24, 1970 ---- 8.5 Jan. 19, 1983 ---- 14
Apr. 14, 1970 ---- 7.7 Mar. 24, 1983 ---- 3.4
Apr. 28, 1970 ---- 3.8 Apr. 19, 1983 ---- .57
May 25, 1970 =----- 8.4 July 26, 1983 ---- 37
June 18, 1970 ---- 54 Sept. 7, 1983 ---- 22
July 15, 1970 ---- 124 Oct. 11, 1983 ---= 51

July 29, 1970 ---- 51
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Table 36. Streamflow records for Tabecheding River, Babel thuap--Continued

B. Annual maximum discharge (*) and peak discharges

above base (700 ft3/s)

[Discharge in cubic feet per second, gage height in feet]

Date Time Discharge Gage height
Nov. 9, 1970 =-=====we-- 1300 719 5.63
Feb. 13, 1971 -=veeu-e-- 0900 % 900 6.20
June 23, 1971 ==--ceua- -- unknown --
Dec. 28, 1971 ----=---- 1930 1,160 6.53
Jan. 1, 1972 =~ecceaua- 1030 1,330 6.81
May 1, 1972 ---===eeuea- 0300 1,880 7.48
June 24, 1972 --------- 1200 752 5.59
July 2, 1972 ===e=eea-- 1300 794 5.71
Aug. 24, 1972 --------- 1900 *1,980 7.58
Sept. 29, 1972 --=----- 0500 1,800 7.40
Dec. 2, 1972 -=-ccecewa- 0130 *1,420 6.95
Oct. 3, 1973 -==-====a- 2300 1,480 7.02
Nov. 10, 1973 ======--- 1530 772 5.65
Dec. 23, 1973 --------- 0900 *3,580 8.79
Jan. 8, 1974 —-cceuuuan 1000 1,020 6.25
Jan. 16, 1974 -----uu-- 1830 1,580 7.15
Jan. 17, 1974 -=--eee-- 1800 2,580 8.09
Aug. 4, 1974 --<ceeueen a/2000 unknown --
Oct. 6, 1974 -==-==aua- 2100 713 5.48
Nov. 7, 1974 ---c-eeeeo 2000 1,250 6.69
Dec. 2, 1974 -=--uueu-- 2330 955 6.11
Dec. 5, 1974 -=-ceecee-- 0300 1,040 6.27
Dec. 13, 1974 ----eu--- 1800 3,000 8.40
Dec. 29, 1974 ---=vcuu-- 2300 1,160 6.51
Jan. 22, 1975 -=-=-----=-- 1400 %3,090 8.46
May 27, 1975 ==-====-=-- 1530 826 5.79
June 14, 1975 -==-==--- a/0400 a/1,000 --
Nov. 27, 1975 =======--- a/0300 a/ 800 --
Dec. 20, 1975 -======-- 1700 1,270 6.71
Apr. 8, 1976 -===-=u--- 0100 *1,680 7.27
Aug. 1, 1976 ====c=we-- 1500 938 6.07
Dec. 28, 1976 ---==-=-- a/1100 a/1,500 --
July 4, 1977 -====c=u-- a/1100 a/*2,000 --
July 8, 1977 ====-==u-- 1530 1,040 6.29
July 14, 1977 ======-=- 2330 716 5.49
Aug. 3, 1977 =-======--- 0900 970 6.14
Aug. 15, 1977 -=-====-=-- 0600 965 6.13
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Table 36. Streamflow records for Tabecheding River, Babel thuap--Continued

B. Annual maximum discharge (*) and peak discharges
above base (700 ft3/s)--Continued

Date Time Discharge Gage height
Feb. 4, 1978 =-w-=ueu-- 1730 1,020 6.25
June 4, 1978 =--=---w-u-- 0730 772 5.65
Aug. 3, 1978 ====c-=u-- 0600 * 1,180 6.56
Aug. 6, 1978 ---------- 1730 870 5.90
Oct. 7, 1978 =-coceen-- 2200 975 6.15
Apr. 13, 1979 --------- 0430 2,810 8.25
July 22, 1979 ----=-=---- 1500 1,040 6.27
Sept. 23, 1979 -------- 0100 * 3,090 8.47
Oct. 14, 1979 ----=---- 1530 1,100 6.45
Nov. 8, 1979 =--=--=-=---- 0030 975 6.19
Dec. 23, 1979 --------- 2030 1,100 6.4b4
Feb. 17, 1980 -===c-u-- 1100 * 2,120 7.70
Apr. 17, 1980 --=-ve--- 1900 1,140 6.49
Aug. 13, 1980 --------- 2330 970 6.14
Oct. 26, 1980 -=-==-v-a- 1930 1,120 6.44
Jan. 15, 1981 --------- 0330 918 6.02
Feb. 13, 1981 -=-=uumu- 0200 1,280 6.73
July 2, 1981 =ceccenn-- 0500 1,130 6.46
July 28, 1981 -==cewe-- 0800 1,920 7.52
Aug. 5, 1981 ==-ececuem- 1730 * 1,930 7.53
Oct. 7, 1981 =~--vecaua- 0200 1,300 6.74
Nov. 28, 1981 «--vcewe-- 1630 1,010 6.10
Dec. 14, 1981 ---eevwe-- 0330 * 3,210 8.57
May 18, 1982 =---cvcuu-- 0500 1,080 6.28
July 12, 1982 -----eue- 0600 1,310 6.75
a/ About.
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Table 36. Streamflow records for Tabecheding River,

Babel thuap--Continued

C. Annual minimum discharge in cubic feet per.second

Water year Date Discharge
1971 ====m- Apr. 18, 1971 10
1972 ------ Aug. 15-17, 1972 9.4
1973 ===--- Mar. 23, 24, 1973 .80
1974 ------ Dec. 18, 1973 10
1975 ------ Apr. 17, 1975 a/5.0
1976 --==-- Apr. 4-6, 1976 10
1977 -=---- Apr. 29, 1977 2.3
1978 ------ Apr. 3, 1978 8.8
1979 ------ Apr. 4, 1979 5.8
1980 ------ Mar. 31, Apr. 1, 1980 8.5
1981 -=---- May 1, 2, 1981 3.4
1982 ---=-- Apr. 14, 15, 1982 6.9
a/ About.
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Table 37. Streamflow records for Ngerimel River, Babelthuap (16891200)

(Formerly published as Gihmel River, Babelthuap)

Location: Lat 7°22'18" N., long 134°31'37" E., on right bank 400 ft downstream
from dam and 0.7 mi north northwest of new airport terminal.

Drainage area: 0.77 miz.

Period of record: October 1969 to April 1978 (discontinued).

Gage: Water-stage recorder. Altitude of gage is 15 ft (from topographic
map) .
Average discharge: 8 yrs, 3.18 ft3/s (2,300 acre-ft/yr).

Remarks: Records fair. A 12-inch pipeline diverts an average of 1 Mgal/d
from above the dam, 400 ft upstream from the gage, for domestic consumption
on Koror.

Extremes for period of record: Maximum discharge, 534 ft3/s Jan. 22, 1975

(gage height, 7.34 ft), from rating curve extended above 52 ft3/s; no
flow for many days during 1973-74.

A. Discharge measurements, in cubic feet per second,
made prior to beginning of continuous discharge record

Date Discharge
Mar. 27, 1968 ----ccocece- 2.8
May 17, 1968 ----coceocae-- 6.3
Aug. 8, 1968 --------cuueo 6.9
Oct. 10, 1968 --=---=mnum- 1.6
Dec. 12, 1968 -==vcevceceom- .5k
Apr. 22, 1969 =-==--c--c-u- .18
July 1, 1969 -----=-cccuuun 3.5
Sept. 29, 1969 ---====-c-u- 5.1
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Table 37. Streamflow records for Ngerimel River, Babelthuap--Continued

B. Annual maximum discharge (*) and peak discharges
above base (150 ft3/s)

[Discharge in cubic feet per second, gage height in feet]

Date Time Discharge Gage height
July 12, 1970 -==-====-- 0800 * 135 L4.88
Feb. 14, 1971 ===-==u-- a/1100 195 5.40
Mar. 6, 1971 ------o--- 0600 * 267 5.92
May 28, 1971 =-----=---- a/ 1500 189 5.35
Mar. 27, 1972 --------- 0600 175 5.23
May 1, 1972 --===cce--- 0130 * 331 6.32
Aug. 22, 1973 -====~=-=-- 0930 * 270 5.65
Jan. 8, 1974 ------ue--- 1000 237 5.40
Jan. 16, 1974 ===-muu-- 1100 * 421 6.68
Aug. 4, 1974 --ceeeeee- 1930 413 6.67
Oct. 7, 1974 ----vveee-- 1030 171 L.68
Dec. 29, 1974 --===-=-- 2330 188 5.00
Jan. 22, 1975 --------- 1300 * 534 7.34
Dec. 10, 1975 ======-=- 0530 220 5.27
Apr. 8, 1976 ========-- 6200 * 267 5.63
Dec. 28, 1976 -=--=~---- 1200 182 5.01
July 4, 1977 ==---===-- 1130 * 373 6.38
Aug. 3, 1977 =-======--- 0800 252 5.54
Mar. 2, 1978 ======eu-- 1000 *+137 4.63
a/ About.

+ For period October 1977 to April 1978.
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Table 37. Streamflow records for Ngerimel River, Babel thuap--Continued

C. Annual minimum discharge in cubic feet per second

Water year Date Discharge
1970 ------ Apr. 10, 12, 13, 1970 0.01
1971 --=--~- Several days in April, May a/.10
1972 -=~--- Dec. 16, 1971 .07
1973 ------ Many days during February, March,

April 1973 0
1974 ===~ Several days in December 1973 0
1975 --=-=--- Many days in March, April 1975 .01
1976 ------ Apr. 24-26, 1976 .02
1977 ------ Many days March to June, 1977 .01
1978b/ ---- Mar. 10-12, Apr. 11-14, 1978 .06

a/ About.

b/ For period October 1977 to April 1978.
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Table 38. Streamflow records for Edeng River, Babelthuap (16891300)
(Formerly published as Gaden River, Babelthuap)

Location: Lat 7°23'00" N., long 134°33'07" E., on left bank 1,000 ft upstream
from confluence with Kmekumel River, 0.7 mi north of Palau Mission Academy,
and 2.1 mi northeast of new airport terminal.

Drainage area: 4.26 mi2.

Period of record: October 1969 to December 1982 (Station discontinued
July 31, 1983).
Gage: Water-stage recorder. Altitude of zero of gage is 2.0 ft (from stadia

survey). Prior to Dec. 9, 1974, at site 300 ft downstream at datum
0.30 ft lower.
Average discharge: 13 years, 32.8 ft3/s (23,760 acre-ft/yr).

Remarks: Records good to fair. Small amount of water is pumped at times
since 1976 from site 300 ft upstream from station for irrigation 0.5
mi downstream. Continuous record of rainfall is obtained near station
at Airai since November 1978.

Extremes for period of record: Maximum discharge, 1,850 ft3/s Apr. 13, 1979

(gage height, 18.2 ft), from rating curve extended above 118 ft3/s on
basis of measurement at gage height 13.0 ft; minimum, 1.6 ft3/s Mar.
23, 2k, 1973.

A. Discharge measurements, in cubic feet per second,
made outside the period of record ending December 1982

Date Discharge
Sept. 25, 1969 -===-=-c-o--- 29
Jan. 11, 1983 ----cc-ceuu- 12
Feb. 24, 1983 ~-mcmcmmeaaa 3.4
Mar. 29, 1983 -=--cceceu-- 1.6
/-\pr. Iy 1983 ---------- 1.6
Apr. 8, 1983 ---ceoeecen-a- 1.3
Apr. 27, 1983 --=--cccea-- 1.6
June 29, 1983 ------cco-- 4.7
July 4, 1983 w-ccccceeeea 16
July 11, 1983 -=wcccnccuna- 26
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Table 38. Streamflow records for Edeng River, Babel thuap--Continued

B. Annual maximum discharge (*) and peak discharges

above base (800 ft3/s)

[Discharge in cubic feet per second, gage height in feet]

Date Time Discharge Gage height
July 12, 1970 -==-==wee-- 1200 * 805 10.74
Feb. 14, 1971 ===-eeeu-- 1100 1,000 12.26
Mar. 6, 1971 ===eceeeua- 0730 822 10.88
May 28, 1971 -===-cee--- 1500 *1,270 14.05
Dec. 28, 1971 -=-=-e-u--- 2000 824 10.90
May 1, 1972 -----ccuea-- 0230 *1,520 15.70
Aug. 24, 1972 =-==--eee-- 2000 1,380 14.79
Sept. 29, 1972 ~-ec-cee-- 0430 1,120 13.03
Dec. 2, 1972 ======cue=- 0230 * 626 9.16
Jan. 8, 1974 ---cncweu--- 0800 *1,550 15.87
Jan. 16, 1974 ----ecun-- 1100 1,500 15.56
Aug. b4, 1974 -----cnen-- 2030 1,540 15.81
(Station moved 300 feet upstream)

Dec. 13, 1974 -=--e-=eeu-m 1800 1,030 12.73
Dec. 29, 1974 ----e-ee-- 2400 909 11.88
Jan. 22, 1975 ---------- a/ 1400 %1,710 1/17.24
July 15, 1975 -==mecee-- 1130 848 11.40
Dec. 9, 1975 --===c-e--- 0530 878 11.64
Apr. 8, 1976 ----------- /0200 *1,450 +15.56
Aug. 1, 1976 --==-=eeu-- 1500 866 11.55
Dec. 28, 1976 -=====-=--- 1200 a/1,000 --

July &, 1977 --=-eceena- 1230 *1,050 12.87
Aug. 22, 1978 --===-==u-- 0330 * 973 12.35
Oct. 7, 1978 -==-ceeun-u- 2100 1,070 13.03
Dec. 2, 1978 ------omou- 0930 963 12.28
Dec. 11, 1978 =-=--eeuea- 1330 1,090 13.15
Mar. 2, 1979 --==---=---- 0130 929 12.03
Apr. 13, 1979 -----===-- 1200 *1,850 18.2

July 1, 1979 -==cccaee-- 2000 908 11.87
Sept. 23, 1979 ---=------ 0700 859 11.49



Table 38. Streamflow records for Edeng River, Babelthuap--Continued

B. Annual maximum discharge (*) and peak discharges
above base (800 ft3/s)--Continued

Date Time Discharge Gage height
Oct. 14, 1979 —-cceccea- 1530 824 11.20
Nov. 9, 1979 ~===meeuu-- 1430 800 11.00
Dec. 23, 1979 ===m=ve--- 2100 904 11.84
Feb. 17, 1980 ---~=---=- 1200 *1,390 15.15
Aug. 13, 1980 -=---v-u-n 2400 930 12.04
Dec. 31, 1980 ------==-- 0400 1,180 13.75
Feb. 13, 1981 -=-e-nreem- 0100 1,010 12.58
July 2, 1981 ~=-cemeuua- 0400 1,010 12.57
July 28, 1981 -=-emccun- 0700 *1,300 14,55
Dec. 14, 1981 ---c-ueea- 0230 *1,450 +15.52
May 18, 1982 -=-~-cue-u- 0400 801 10.92
Aug. 9, 1982 ----cmeunan 1800 1,130 13.43

Y At old site, 17.44 ft.
a/ About.

+ From floodmarks.

C. Annual minimum discharge in cubic feet per second

Water year Date Discharge
1970 -==ww- May 15, 1970 4.3
1971 ===mu- Apr. 17, 18, 1971 5.8
1972 ~==~-- Many days in December 1971 11
and August 1972.

1973 =====~ Mar. 23, 24, 1973 1.6
1974 -=---- Dec. 18, 1973 9.3
1975 -===--- Apr. 15-17, 1975 2.0
1976 ===-=- June 8, 9, 1976 3.6
1977 -==--- Apr. 28, 1977 3.1
1978 -~---- Apr. 2, 3, 1978 7.2
1979 ------ Feb. 25, 26, 1979 4.6
1980 ------ Apr. 1, 14, 1980 9.0
1981 w=ewe- Apr. 27, 1981 3.5
1982 ------ Apr. 14, 1982 6.6
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Table 39. Streamflow records for Kmekumel River, Babelthuap (16891310)

(Formerly published at Kumekumeyel River, Babelthuap)
Location: Lat 7°23'1h” N., long 1349321 42m E., on right bank 0.5 mi upstream
from confluence with Edeng River and 1.1 mi north of Palau Mission Academy.
1.44 mi2,
September 1978 to December 1982.
station operated '‘at mouth', 1970-78.

Drainage area:

Period of record: Low-flow partial-record

Water-stage recorder. Altitude of zero of gage is 96.44 ft (from

Gage:

stadia survey).

Remarks: Records good. No diversion above gage.

Extremes for period of record: Maximum discharge, 1,560 ft3/s Apr. 13, 1978

(gage height, 10.53 ft), from rating curve extended above 106 ft3/s on
basis of slope-area measurement at gage height 10.53 ft; minimum, 0.78
ft3/s Apr. 27 to May 3, 1981.

A. Discharge measurements, in cubic feet per second,
made outside the period of record ending December 1982

Date Discharge Date Discharge
May 17, 1977 ---- 2.4 Sept. 19, 1977 -- 2.8
May 18, 1977 ---- 1.9 Oct. 14, 1977 --- 7.0
May 19, 1977 ---- 6.3 Oct. 17, 1977 --- 9.2
May 25, 1977 ---- 1.5 Oct. 21, 1977 =--- 8.5
May 27, 1977 ---- 1.8 Nov. 8, 1977 ---- 8.3
May 31, 1977 ---- 2.2 Aug. 15, 1978 --- 13
June 6, 1977 ---- 2.3 Jan. 12, 1983 --- 3.7
June 13, 1977 --- 4.5 Feb. 24, 1983 --- .57
June 17, 1977 --- 6.1 Mar. 29, 1983 --- .35
June 24, 1977 --- 4.3 Apr. 14, 1983 --- .22
July 1, 1977 ==-- 8.4 July 3, 1983 ---- 5.1
July 11, 1977 --- 10 Aug. 1, 1983 ---- 8.4
July 15, 1977 --- 28 Sept. 1, 1983 --- b1
Sept. 6, 1977 --- 9.4 Oct. 5, 1983 ---- 12
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Table 39. Streamflow records for Kmekumel River, Babelthuap--Continued

B. Annual maximum discharge (*) and peak discharges
above base (450 ft3/s)

[Discharge in cubic feet per second, gage height in feet]

Date Time Discharge Gage height
Oct. 7, 1978 -==--ccecee- 2000 a/600 --
Dec. 2, 1978 ===mmmmmmmn-e 1000 a/550 --
Dec. 11, 1978 ==-c-ceu-e- 1400 a/600 --
Mar. 2, 1979 =-=====-=an-= 0200 468 6.4
Apr. 13, 1979 ==-=-me-oen 1200 %1,560 10.53
Sept. 23, 1979 ---------- a/0800 a/500 --
Oct. 14, 1979 ----c-ceo--- 1430 559 6.87
Feb. 17, 1980 =-=---==c--- 1100 *840 8.15
Aug. 13, 1980 ===--cee--- 2300 595 7.05
Dec. 31, 1980 =-=-=c--ee-- 0330 *1,020 8.82
Feb. 13, 1981 ---c-ccec-- 0200 473 6.43
July 2, 1981 ==cememcmcan 0300 481 6.47
July 28, 1981 -=-ccac-a-- 0400 799 7.98
Dec. 14, 1981 --=cuewen-- 0230 a/750 --
May 17, 1982 —-c-c-eeucen 2000 457 6.34
July 12, 1982 ==-memeoan- 0430 473 6.43
Aug. 9, 198% ------------ 1600 *772 7.86
a/ About.

C. Annual minimum discharge in cubic feet per second

Water year Date Discharge
1979 =------ Feb. 26, 1979 1.1
1980 ==-=-- Mar. 31, Apr. 1, 1980 2.1
1981 -=-=-- Apr. 27 to May 3, 1981 .78
1982 -=---- Apr. 13-15, 1982 1.5
1983 -=---- Apr. 15-17, 1983 A7
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Table 40. Streamflow records for South Fork Ngerdorch River,

Babel thuap (16891400)
(Formerly published as South Fork Ngardok River, Babelthuap)

Location: Lat 7926'19" N., long 134934 128" E., on right bank 0.3 mi upstream
from left-bank tributary, 1.3 mi west of Rrai village, and 1.5 mi upstream
from confluence with North Fork Ngerdorch River.

Drainage area: 2.44 mi.

Period of record: March 1971 to September 1982.

Gage: Water-stage recorder. Altitude of gage is 25 ft (from topographic map).
Average discharge: 11 years, 19.9 fe3/s (14,420 acre-ft/yr).

Remarks: Records good. No diversion above station.

Extremes for period of record: Maximum discharge, 5,750 ft3/s Dec. 13, 1974

(gage height, 9.19 ft), from rating curve extended above 65 ft3/s on basis
of field estimate at gage height 7.57 ft; minimum, 0.55 ft3/s Mar. 9, 1973.

A. Discharge measurements, in cubic feet per second,
made outside the period of record ending September 1982

Date Discharge
Feb. 25, 1971 =-ccccmccmmc e 7.2
Oct. 22, 1982 ---e-ccmmccmmcmmcceeeeeeee 5.7
Dec. 16, 1982 —----eommommmommome 9.3
Feb. 14, 1983 ==c-=ommmommcocomooamoo 1.6
Mar. 25, 1983 —---cccmccmccccccccceceeo 1.2
May 5, 1983 —=-c--mcmcmoccmmccmcaeeeeo 1.3
JUIY 59 1983 -------------------------- «‘7
July 27, 1983 —-ccmmccmcccc el 14
Sept. 8, 1983 ==--mmmcmm e 6.6
Oct. 6, 1983 —--cccmmcmcc e 27
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Table 40. Streamflow records for South Fork Ngerdorch River,

Babel thuap--Continued

B. Annual maximum discharge (*) and peak discharges
above base (800 ft3/s)

[Discharge in cubic feet per second, gage height in feet]

Date Time Discharge Gage height
July 7, 1971 ==--eecceaa- 2130 800 4. 04
July 27, 1971 -======eeu- 0830 * 958 4,33
May 1, 1972 -=ececcoee-u- 0200 *3,270 7.10
Aug. 24, 1972 --cccccceen 1930 3,140 6.98
Sept. 2, 1972 ---eeeeena- 1400 2,110 5.93
Sept. 29, 1972 ---wwmmu-- 0400 1,560 5.24
Dec. 2, 1972 ---=-moeuaa- 0200 946 4,31
Sept. 30, 1973 -======-=- 1500 *1,460 5.10
Oct. 3, 1973 =--cvecmeumua 2330 1,050 L, 48
Dec. 23, 1973 =-=====ee--- 0830 *3,040 6.89
Jan. 8, 1974 ------uo---- 1100 2,000 5.80
Jan. 16, 1974 --cccccuea- 1830 2,050 5.86
Jan. 17, 1974 ~-cceceee-- 1830 1,510 5.17
Aug. b4, 1974 ~-ccmcmeee-- 2000 2,960 6.82
Sept. 24, 197k --vceecm-un 2400 1,150 L.65
Oct. 6, 1974 =-ceceeeeaa- 2000 2,100 5.92
Dec. 2, 1974 -=-cvececue- 2200 1,020 L L
Dec. 13, 1974 -=----uee-- 1700 *5,750 9.19
Dec. 29, 1974 ~---meeue-- 2200 1,330 k.91
Jan. 22, 1975 -=~=weee-a- 1300 3,800 7.57
May 27, 1975 ~-======----- 1530 958 4.33
June 14, 1975 ~cececcnan- 0330 1,080 4.53
Dec. 20, 1975 ======e-=-- 1900 1,130 4.62
Apr. 7, 1976 =~--ccmcemeaa 2300 *2,460 6.32
July 14, 1976 ---c-cnmee- 0830 820 L.08
Aug. 1, 1976 ==---ceoee-e- 1730 2,240 6.08
Dec. 28, 1976 ~----===--- 1100 *1,860 5.62
Jan. 8, 1977 ----=-=~=---- 1630 952 4.32
July 4, 1977 ~~--=cceeee- 1130 1,420 5.05
July 8, 1977 =======-eem-- 1430 1,640 5.35
July 14, 1977 -=-veeenme-- 2230 928 4,28
Aug. 3, 1978 --=~-cc-nu-- 0530 * 840 §.13
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Table 40. Streamflow records for South Fork Ngerdorch River,

Babel thuap--Continued

B. Annual maximum discharge (*) and peak discharges
above base (800 ft3/s)--Continued

Date Time Discharge Gage height
Oct. 7, 1978 ---oovuena-- 2130 1,130 4,62
Mar. 2, 1979 ~c==v-enee- 0200 910 4,25
Mar. 4, 1979 =--=--===un 0500 1,360 4.95
Apr. 13, 1979 -----w-ww- 1200 *3,470 7.28
July 1, 1979 =====meeen- 1930 810 4.06
Oct. 14, 1979 ----vc----- 1500 1,660 5.38
Nov. 9, 1979 ~=-==e-eww- 1330 982 4.37
Dec. 23, 1979 ~=======mm 2000 2,020 5.83
Feb. 17, 1980 ~-======== 1030 %2,160 5.99
July 22, 1980 --~~------ 1030 S04 4, 24
Aug. 13, 1980 -=-=-===---- 2300 1,320 4.90
Oct. 26, 1980 --~~~----- 1900 1,340 4,93
Dec. 13, 1980 -===-===-n 2230 1,110 4,58
Jan. 15, 1981 --=----uu-- 0330 928 4,28
Feb. 11, 1981 ========ux 2030 1,040 b4, 47
Feb. 13, 1981 --==vwewee- 0130 1,320 4.90
July 2, 1981 ---eeeouee- a/0500 a/ 900 --
July 12, 1981 -=-e--eeen- 0700 1,840 5.60
July 28, 1981 —=====uue- 0800 %2,160 5.99
Aug. 5, 1981 -===vvueen- 1700 2,100 5.92
Nov. 9, 1981 -=-=--oo--- 1300 1,390 5.00
Nov. 28, 1981 ----=----- 1600 1,280 4.84
Dec. 10, 1981 ---=------- 0630 1,500 5.15
Dec. 14, 1981 -==--vue-- 0230 *2,610 6.47
May 18, 1982 -----c--u-- 0230 1,070 4. 64
Aug. 9, 1982 -----ce-ee- 1730 1,900 5.73
Aug. 28, 1982 --=--ve--u- 0930 978 4,48
Aug. 29, 1982 ---------- 0530 835 b4.23
a/ About.
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Table 40. Streamflow records for South Fork Ngerdorch River,

Babel thuap--Continued

C. Annual minimum discharge in cubic feet per second

Water year Date Discharge
19718/ ---- Apr. 16-18, 1971 2.4
1972 ------ Dec. 12, 1971, Aug. 16, 1972 b/5.2
1973 ------ Mar. 9, 1973 .55
1974 ------ Mar. 3, 1974 4.3
1975 ------ Apr. 15-18, 1975 1.5
1976 -=-=--- June 8, 9, 1976 1.8
1977 ------ Apr. 26-29, 1977 1.0
1978 —----- Apr. 1, 2, 1978 2.6
1979 -=---- Feb. 17-19, 24-26, 1979 2.0
1980 ------ June 6-8, 1980 2.6
1981 —==--- May 1, 2, 1981 1.2
1982 --=--- Apr. 14, 1982 3.0

a/ March to September 1971.
b/ May have been less during Dec. 14-25, 1971.
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Low-flow partial-record stations

Table 41. Discharge measurements, in cubic feet per second,

at Ngechutrong River, Babelthuap (16890620)

Location: Lat 7°36'11" N., long 134°34'50" E., at trail crossing 300 ft
upstream from Diongradid River and 0.7 mi southeast of Ngetbong village
school. Altitude is 15 ft (from topographic map).

Drainage area: 0.25 miz.

Period of record: 1974-82 (water years).
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Table 41.

Discharge measurements, in cubic feet per second,

on Ngechutrong River, Babelthuap--Continued

Date

Discharge

Date Discharge
Aug. 1, 1974 -=-=--- 1.8
Aug. 28, 1974 ------ 1.9
Sept. 26, 1974 ----- 5.8
Nov. 7, 197k ==-=--- 3.9
Jan. 7, 1975 =====-- 2.4
Feb. 18, 1975 ------ .94
Mar. 7, 1975 =------ .62
Mar. 30, 1975 ------ .56
Apr. 29, 1975 ------ 1.4
May 21, 1975 =====-- 2.9
June 12, 1975 ------ 2.6
July 14, 1975 ------ 2.0
Aug. 12, 1975 ====-=- 2.3
Sept. 16, 1975 ----- 1.3
Oct. 2, 1975 -=-==---- 3.3
Nov. 6, 1975 =-==-==-=-= 2.0
Dec. 12, 1975 =-===-=-- 1.9
Jan. 8, 1976 ------- 2.0
Jan. 31, 1976 ------ .93
Feb. 24, 1976 ------ .72
Mar. 23, 1976 =------ .50
Apr. 14, 1976 ------ 2.0
June 2, 1976 =------- 3.9
June 30, 1976 ------ .52
Aug. 10, 1976 =-=-=-=-- 2.2
Sept. 1, 1976 ---=--- .90
Nov. 10, 1976 ------ 41
Jan. 12, 1977 ------ 1.7
Feb. 16, 1977 ------ .56
Mar. 17, 1977 ===---- .37
Apr. 19, 1977 --=---- .26
July 29, 1977 ------ 5.7
Sept. 14, 1977 ----- 2.0
Oct. 18, 1977 =-=----- 2.5
Nov. 25, 1977 =------ .71
Jan. 12, 1978 ------ .78

Feb. 27, 1978
Apr. 25, 1978
June 27, 1978

Sept. 20, 1978 -------

Oct. 26, 1978
Jan. 9, 1979

Feb. 20, 1979
Mar. 20, 1979
Apr. 11, 1979
May 2’ ]979 =
June 11, 1979
Aug. 9, 1979

Sept. 10, 1979 -------

Oct. 5, 1979
Dec. 4, 1979
Jan. 10, 1980
Mar. 20, 1980
Apr. 28, 1980
June 5, 1980
Aug. 25, 1980
Sept. 25, 198
Oct. 9, 1980
Nov. 7, 1980
Jan. 15, 1981
Feb. 5, 1981
May 13, 1981
July 8, 1981
Aug. 20, 1981
Oct. 14, 1981
Nov. 13, 1981
Dec. 15, 1981
Jan. 27, 1982
Apr. 21, 1982
June 14, 1982
July 16, 1982
Sept. 23, 198
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Table 42. Discharge measurements, in cubic feet per second,
at Ngerchetang River, Babelthuap (16890650)
(Formerly published as Galkatan River, Babelthuap)

Location: Lat 7°35'48" N., long 134°34'13" E., 0.7 mi south of Ngetbong
village school and 0.9 mi upstream from Diongradid River. Altitude
is 10 ft (from topographic map).

Drainage area: 1.51 miz.

Period of record: 1974-77, 1980-82 (water years).

Date Discharge Date Discharge
Aug. 1, 1974 ==-wu-- 12 Mar. 30, 1977 =-==----- 1.0
Aug. 31, 1974 ------ 7.8 June 9, 1977 =-=------ 2.8
Sept. 26, 1974 ----- 8.6 Sept. 30, 1977 ------- 15
Jan. 7, 1975 ------- 12 Jan. 29, 1980 -------- 67
Feb. 18, 1975 ------ 7.2 Feb. 29, 1980 -------- 1
Mar. 7, 1975 ------- 3.0 Apr. 2, 1980 --------- 10
Mar. 30, 1975 ------ 5.2 May 7, 1980 --=c-eeo--- 11
Apr. 29, 1975 ------ 7.1 June 17, 1980 -------- 8.6
May 22, 1975 ------- 9.8 July 22, 1980 -------- 62
July 20, 1975 ------ 1 Sept. 25, 1980 ------- 27
Aug. 27, 1975 ===--- 1 Oct. 15, 1980 -------- 8.0
Sept. 19, 1975 -=--- 6.3 Nov. 18, 1980 ----- - 6.2
Oct. 2, 1975 ------- 12 June 3, 1981 ---cueee- 4.8
Nov. 11, 1975 ====-=- 10 July 8, 1981 ----cuue- 14
Jan. 8, 1976 ------- 9.3 Oct. 14, 19871 —-eeuem- 10
Jan. 31, 1976 ------ 5.4 Nov. 24, 1981 ---=-n-- 8.0
Feb. 24, 1976 =------ 4.1 Jan. 12, 1982 -==eeu-- 10
Mar. 25, 1976 =------ 1.6
June 2, 1975 -=wee-- 4.1
Aug. 10, 1976 ------ 12
Sept. 1, 1976 ------ 6.3
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Table 43. Discharge measurements, in cubic feet per second,
at Ngermeskang River, Babelthuap (16890700)
(Formerly published as Almiokan River, Babelthuap)

Location: Lat 7°31'16" N., long 134°33'16" E., 0.5 mi upstream from unnamed
left-bank tributary, 2.0 mi east of Imeong village, and 5.8 mi upstream
from mouth. Altitude is 10 ft (from topographic map).

Drainage area: 7.14 miZ.

Period of record: 1973-82 (water years).

Date Discharge Date Discharge
Feb. 28, 1973 ------ h.7 Aug. 19, 1977 ========= 75
Mar. 17, 1973 ------ 3.4 Sept. 30, 1977 -------- i
Apr. 21, 1973 ------ 16 Nov. 15, 1977 ======-=-= 28
May 11, 1973 -=-=---- 22 Dec. 22, 1977 =======-- 18
June 1, 1973 ------- 43 Jan. 26, 1978 --------- 12
June 23, 1973 ------ 56 May 3, 1978 =—-===--eeen 23
July 16, 1973 ------ 57 Oct. 16, 1978 -===---m- 67
Aug. 11, 1973 ------ 45 Nov. 16, 1978 =-=-=ceu-- 25
Sept. 5, 1973 ------ 128 Jan. 19, 1979 --------- 13
Oct. 17, 1973 -=---- 64 Mar. 2, 1979 =======--- 63
Nov. 7, 1973 -===--- 24 Mar. 30, 1979 --------- 14
Dec. 17, 1973 -=----- 22 July 26, 1979 --------- 104
Mar. 2, 1974 ------- 23 Aug. 23, 1979 =----:=--- 57
Apr. 12, 1974 ------ 37 Sept. 18, 1979 -------- 27
May 9, 1974 -------- 37 Oct. 8, 1979 -=====-=-- 72
June 14, 1974 ------ 29 Jan. 4, 1980 ----=----- 38
Aug. 14, 1974 --=---- 63 Jan. 17, 1980 -==e=ue-- 32
Sept. 28, 1974 ----- 25 Jan. 25, 1980 --------- 23
Nov. 23, 1974 ------ 88 Feb. 28, 1980 --------- 46
Feb. 10, 1975 ------ 26 Apr. 1, 1980 ---------- 17
Mar. 8, 1975 ------- 1 May 6, 1980 --=--===--mn 83
Apr. 2, 1975 ---~---- 14 July 21, 1980 ----vv--- 31
June 19, 1975 ------ 102 Oct. 16, 1980 =----v-u-- 28
July 19, 1975 ------ 27 Nov. 17, 1980 --------- 25
Sept. 17, 1975 ----- 22 Dec. 20, 1980 --------- 106
Jan. 13, 1976 ------ 62 Feb. 18, 1981 ======um- 68
Aug. 12, 1976 ------ 64 July 11, 1981 —----uu-- 52
Sept. 21, 1976 ----- 27 Aug. 28, 1981 =---=----- L4
Oct. 14, 1976 ------ 34 Oct. 15, 1981 —=--co--- 69
Nov. 19, 1976 ------ 20 Nov. 19, 1981 --=------- 25
Jan. 18, 1977 ------ 31 Jan. 11, 1982 =—==c-u--- 19
Mar. 1, 1977 ---=---- 11 Feb. 4, 1982 ---vv-eu-- 10
Mar. 23, 1977 ------ 8.3 Apr. 8, 1982 ---v-eeeo- 8.
Apr. 29, 1977 ------ 4.3 Aug. 11, 1982 --------- 15
June 2, 1977 ------- 30
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Table 44. Discharge measurements, in cubic feet per second,

at Ngetpang River, Babelthuap (16890800)

(Formerly published as Ngatpang River, Babelthuap)

Location: Lat 7927'45" N., long 134°31'38" E., 0.2 mi upstream from unnamed
right-bank tributary, 1.1 mi east of forestry station, and 2.5 mi upstream
from mouth. Altitude is 15 ft (from topographic map).

Drainage area: 0.34 mi2.

Period of record: 1973-82 (water years).

Date Discharge Date Discharge
Mar. 17, 1973 =--=---- 0.09 Sept. 20, 1977 ------- 0.67
Apr. 21, 1973 ------ .98 Nov. 15, 1977 =======- 1.7
May 11, 1973 ------- 74 Dec. 22, 1977 =--=-==---- .66
June 1, 1973 ==-=--- 5.9 Jan. 26, 1978 -------- .40
June 23, 1973 =--=---- 1.5 May 3, 1978 -=-==------ 45
July 16, 1973 ------ 1.2 Oct. 16, 1978 —====--- 1.8
Aug. 11, 1973 ------ 1.3 Nov. 16, 1978 =—===-ean-- 1.3
Sept. 5, 1973 ------ 5.3 Mar. 2, 1979 ==-==-=-- 1.2
Oct. 17, 1973 ==----- 1.9 Mar. 30, 1979 -------- 42
Nov. 7, 1973 ------- 1.3 July 26, 1979 -------- 2.6
Dec. 17, 1973 ==----- .63 Sept. 7, 1979 ===-=-==-- 1.1
Jan. 26, 1974 ------ 1.6 Oct. 4, 1979 ==-==eeu- 3.8
Mar. 2, 1974 ------- .66 Jan. 15, 1980 --==---- .62
Apr. 12, 1974 ------ 1.5 Jan. 24, 1980 -------- 1.2
May 9, 1974 -------- 1.1 Feb. 21, 1980 -------- 2.2
June 15, 1974 ------ 1.3 Mar. 18, 1980 =-------- .49
Aug. 14, 1974 ------ 2.2 Apr. 25, 1980 --=----- 2.8
Sept. 28, 1974 ----- 24 June 3, 1980 ~--=--uu- .76
Nov. 23, 1974 --=--- 2.1 July 2, 1980 --------- 6.4
Feb. 10, 1975 ------ 1.0 Aug. 29, 1980 -------- 7.0
Mar. 8, 1975 =------ 45 Oct. 10, 1980 -==--==-- 1.6
Apr. 2, 1975 ------- .67 Nov. 10, 1980 =-=---=---- 2.0
June 19, 1975 -=-=--- 5.4 Feb. 26, 1981 ===----- 1.4
July 19, 1975 ------ 1.6 May 7, 1981 ===e=--eaus .50
Sept. 17, 1975 =----- .87 July 6, 1981 --------- 7.4
Jan. 12, 1976 ------ 1.8 Sept. 10, 1981 -=------ 1.0
July 15, 1976 ------ 2.9 Oct. 15, 1981 ===a=uun 2.2
Aug. 12, 1976 ------ 6.5 Nov. 12, 1981 ===eeu-- 1.4
Sept. 21, 1976 ----- .79 Jan. 26, 1982 --=-e--- .95
Oct. 14, 1976 ------ b9 Apr. 8, 1982 ==-=eueu- .58
Nov. 19, 1976 ------ 1.1 June 10, 1982 -—==-e-n-- 2.3
Jan. 18, 1977 ------ .96 July 15, 1982 =------- 3.1
Mar. 1, 1977 ------- .20 Aug. 24, 1982 -------- .85
Mar. 23, 1977 =-==---- .38 Sept. 21, 1982 ------- .48
June 2: 1977 -=====- -98
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Table 45. Discharge measurements, in cubic feet per second,

at Kmekumel River at mouth, Babelthuap (16891320)

(Formerly published as Kumekumeyel River at mouth, Babelthuap)

Location: Lat 7°23'04" N., long 134°33'01" E., 100 ft upstream from confluence
with Edeng River and 0.8 mi north of Palau Mission Academy. Altitude
is 5 ft (from topographic map).

Drainage area: 1.59 miz.

Period of record: 1970-78, 1980 (water years).

Date Discharge Date Discharge
Apr. 15, 1970 ------ 1.6 Apr. 20, 1973 ------- 16
Apr. 29, 1970 -=----- 1.8 May 15, 1973 -=------- 3.4
May 18, 1970 ------- 1.5 June 7, 1973 ===-nuu- 6.9
June 10, 1970 ------ 3.4 June 29, 1973 ------- 7.2
July 1, 1970 ------- 9.3 July 27, 1973 =====-- 7.2
July 23, 1970 ------ 8.8 Sept. 15, 1973 ------ 7.7
Aug. 19, 1970 ------ 12 Oct. 10, 1973 =-=--=---- 15
Sept. 8, 1970 ------ 7.6 Oct. 31, 1973 ------- 6.7
Oct. 21, 1970 ------ 13 May 3, 1974 --------- 6.8
Nov. 7, 1970 ------- 0.4 June 19, 1974 ------- 4.1
Jan. 6, 1971 ------- 6.2 Sept. 24, 1974 ------ 5.0
Jan. 26, 1971 ------ 5.0 Nov. 29, 1974 =====-- 6.4
Mar. 1, 1971 -==---- 4.6 Mar. 13, 1975 =-=-~-- 2.4
Mar. 22, 1971 ------ 5.0 Apr. 17, 1975 =----=-- 2.4
Apr. 13, 1971 -=---- 2.5 May 15, 1975 -====~-- 4.8
Aug. L, 1971 ------- 6.0 July 24, 1975 ~===n-- 8.9
Sept. 10, 1971 ----- 2.8 Aug. 8, 1975 -=-===-- 11
Sept. 23, 1971 ----- 2.0 Oct. 21, 1975 ===-=-=-- 9.7
Dec. 11, 1971 -=ww-- 4.0 Nov. 17, 1975 =------- 6.5
Apr. 5, 1972 -=-=--- 9.3 Mar. 19, 1976 ------- 2.5
Apr. 27, 1972 ------ 5.2 May 20, 1976 -------- 4.7
May 22, 1972 ------- 8.0 July 29, 1976 =-=-=----- 5.4
June 19, 1972 ------ 5.7 Aug. 24, 1976 ------- 8.9
July 21, 1972 ------ 6.0 Sept. 29, 1976 =------ 3.8
Sept. 25, 1972 ----- 4.5 Oct. 29, 1976 ---=---- 5.9
Oct. 19, 1972 ------ 7.9 Mar. 9, 1977 -------- 2.2
Nov. 10, 1972 ------ 4.1 Apr. 14, 1977 ------- 1.7
Dec. 8, 1972 ------- 5.7 June 10, 1977 ==-=--- 7.0
Dec. 26, 1972 ------ 2.7 Jan. 11, 1978 -=----- 5.1
Jan. 23, 1973 ------ 1.4 Feb. 9, 1978 -------- 11
Feb. 13, 1973 ------ .97 June 20, 1978 ------- 8.4
Mar. 8, 1973 ------- .52 Jan. 22, 1980 ------- 4.9
Mar. 28, 1973 ------ .55
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Table 46. Discharge measurements, in cubic feet per second,
at North Fork Ngerdorch River, Babelthuap (16891430)

(Formerly published as North Fork Ngerdorch River, Babelthuap)

Location: Lat 7°27'51" N., long 1349351 121 E., 500 ft upstream from right-
bank tributary, 1.4 mi upstream from confluence with South Fork Ngerdorch
River, and 1.5 mi west of Ngchesar village. Altitude is 13 ft (from
topographic map).

Drainage area: 9.70 miz.

Period of record: 1975-83 (water years).

Date Discharge Date Discharge
Aug. 19, 1975 ----- 87 Jan. 3, 1980 -------- 56
Jan. 15, 1976 ----- 53 Jan. 23, 1980 ------- 24
July 19, 1976 ----- 67 Feb. 27, 1980 ------- 55
Aug. 11, 1976 ----- 114 Mar. 27, 1980 ------- 19
Sept. 17, 1976 ---- 24 June 13, 1980 ------- 76
Nov. 23, 1976 ----- 17 July 18, 1980 ------- 37
Jan. 20, 1977 ----- 35 Sept. 24, 1980 ------ 60
Feb. 2k, 1977 ----- 13 Oct. 8, 1980 =-====uum 51
Mar. 24, 1977 ----- 9.4 Nov. 13, 1980 ------- 33
Apr. 27, 1977 ----- k.7 Jan. 13, 1981 --=---- 69
June 7, 1977 ------ 34 Feb. 10, 1981 ------- 67
Sept. 29, 1977 ---- 65 Mar. 18, 1981 ------- 15
Nov. 11, 1977 ----- 69 May 22, 1981 -------- 25
Dec. 21, 1977 ----- 31 Aug. 17, 1981 ------- 49
Jan. 30, 1978 ----- 17 Sept. 16, 1981 ------ 38
Nov. 17, 1978 ----- 74 Oct. 9, 1981 ==--nmm-- 75
Jan. 17, 1979 ----- 19 Nov. 16, 1981 ------- 35
Feb. 23, 1979 ----- 9.7 Feb. 2, 1982 -=------ 15
Mar. 29, 1979 ----- 14 Apr. 9, 1982 -------- 17
Apr. 23, 1979 ----- 52 Aug. 12, 1982 ------- 21
Aug. 22, 1979 ----- 87 Sept. 22, 1982 ------ 15
Oct. 7, 1979 ==---- 114 July 5, 1983 --=----- 79
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Table 47.
at North Fork Ngerdorch River tributary, Babelthuap (16891440)
(Formerly published as North Fork Ngardok River tributary, Babelthuap)

Discharge measurements, in cubic feet per second,

Location: Lat 7°27'51" N., long 1349351 10" E., 50 ft upstream from North

Fork Ngerdorch River and 1.5 mi west of Ngchesar village. Altitude
is 12 ft (from topographic map).

Drainage area: 1.78 miZ.

Period of record: 1975-83 (water years).

Date Discharge Date Discharge
Aug. 19, 1975 =----- 15 Jan. 3, 1980 --------- 7.2
Jan. 15, 1976 ----- 8.5 Jan. 18, 1980 -==---=-- 16
July 19, 1976 ----- 5.0 Jan. 23, 1980 --=----- 5.1
Aug. 11, 1976 ----- 14 Feb. 27, 1980 ===----- 9.2
Sept. 17, 1976 ---- 2.7 Mar. 27, 1980 -------- 4.2
Nov. 23, 1976 ----- 2.4 June 16, 1980 -------- 8.9
Jan. 20, 1977 -=-=--- 6.0 July 18, 1980 -------- 8.6
Feb. 24, 1977 ----- 3.0 Sept. 24, 1980 ------- 14
Mar. 24, 1977 ----- 2.0 Oct. 8, 1980 --------- 11
Apr. 27, 1977 ----- 1.5 Nov. 13, 1980 -=--==-- 6.7
June 7, 1977 ------ 4.0 Jan. 13, 1981 ==------ 14
Sept. 29, 1977 =---- 7.4 Feb. 10, 1981 --=----- 11
Nov. 11, 1977 =----- 8.5 Mar. 18, 1981 -------- 3.4
Dec. 21, 1977 =----- 4.8 May 22, 1981 --v--oum- 4.7
Jan. 30, 1978 ----- 4,2 Sept. 16, 1981 ------- 7.3
Nov. 17, 1978 ----- 14 Oct. 9, 1981 ==-=--v--- 15
Jan. 17, 1979 ----- 4.3 Nov. 16, 1981 =-=v--v-- 7.9
Feb. 23, 1979 =----- 2.3 Feb. 2, 1982 --------- 3.9
Mar. 29, 1979 ----- 2.6 Apr. 9, 1982 --------- 3.7
Apr. 23, 1979 =----- 4.0 Aug. 12, 1982 -=--~--- 4.9
Aug. 22, 1979 =----- 10 July 5, 1983 ---~----- 12
Oct. 7, 1979 ------ 10
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Table 48. Discharge measurements, in cubic feet per second,
at Lmetmellasch River, Babelthuap (16891500)
(Formerly published as Geligal Marsh outlet, Babelthuap)

Location: Lat 7°36'12" N., long 134°37'36'" E., 0.5 mi upstream from mouth
and 1.1 mi northwest of Ngkeklau Community Center. Altitude is 100
ft (from topographic map).

Drainage area: 0.32 miz.

Period of record: 1971-75, 1977, 1980-82 (water years).

Date Discharge Date Discharge
Sept. 15, 1971 -=-=-- 1.1 Apr. 5, 1977 -====e-n-m- 0.16
Nov. 8, 1971 ==-=u--- 3.4 June 8, 1977 --===---m-- .16
May 4, 1972 --------- 1.5 Mar. 6, 1980 --=-cueun- 1.1
Dec. 5, 1972 --=--=--- 2.0 Apr. 8, 1980 ----=v---- .58
Feb. 7, 1973 -==----- .26 June 19, 1980 --------- .90
Mar. 1, 1973 -------- .17 July 25, 1980 --------- 1.6
Apr. 3, 1973 =--=-=--- .13 Oct. 14, 1980 ----=---- 1.0
May 2, 1973 ===-=---- .17 Nov. 21, 1980 --------- .73
June 5, 1973 -------- .70 June 4, 1981 ~=--eeee-- 42
Sept. 30, 1974 ------ .43 July 9, 1981 =-mmmemenm- 2.4
Mar. 18, 1975 =--=----- 48 Nov. 25, 1981 ~-==mmun- 1.3
Apr. b, 1975 ====nnu- .27
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Table 49. Discharge measurements, in cubic feet per second,

at unnamed west coast stream, Ngerekebesang (16891700)

(Formerly published as unnamed west coast stream, Arakabesan)

Location: Lat 7°21'17'" N., long 134%26'32"" E., 50 ft downstream from reservoir,
200 ft upstream from mouth, and 0.25 mi northwest of Ngerekebesang Village
Community Center. Altitude is 10 ft (from topographic map).

Drainage area: 0.02 miz.

Period of record: 1970-79, 1982 (water years).

Date Discharge Date Discharge
Apr. 15, 1970 ------- 0.01 Oct. 23, 1973 --=----=-- 0.08
Oct. 26, 1970 -=----- .07 Nov. 8, 1973 =--------- .08
Nov. 13, 1970 ------- -10 Dec. 19, 1973 --------- .16
Dec. 4, 1970 ----=--- .09 Jan. 23, 1974 =-==cuua- .29
Dec. 21, 1970 --==--- .10 Feb. 26, 1974 ==-eme-a- .06
Jan. 7, 1971 --==---- .09 Apr. 11, 1974 ---cceun- .06
Jan. 28, 1971 -==---- .08 May 7, 1974 =-=c-cceoa- .06
Mar. 3, 1971 ==--=--- -05 May 29, 1974 -=-=--=-- .06
Mar. 27, 1971 ====--- .06 June 28, 1974 --------- .07
Apr. 12, 1971 =====-- .04 July 17, 1974 --==cunu- .11
May 4, 1971 ====-=--- .05 Aug. 2, 1974 --cceeen-- .09
June 22, 1971 ------- .18 Oct. 1, 1974 ===eceaa-- .03
July 13, 1971 -===--- .32 Oct. 31, 1974 ----e-o--- .13
Aug. 12, 1971 ---=~--- .05 Jan. 28, 1975 --===n---- .12
Sept. 9, 1971 ------- .04 Mar. 12, 1975 =-==-==--=-- 48
Sept. 30, 1971 ------ .09 Apr. 18, 1975 ====a=aa-u .05
Oct. 18, 1971 -====-- .22 May 29, 1975 ==-===e=-- L1
Oct. 27, 1971 -===~--- .17 July 1, 1975 =====ceun- .20
Nov. 18, 1971 ====--- .12 July 23, 1975 =~==eecea- L1k
Jan. 31, 1972 ---=--- .08 Aug. 26, 1975 =-------- .09
Mar. 17, 1972 =---=-=-- .22 Oct. 8, 1975 ==m==mmun- .20
Apr. 6, 1972 =------- .13 Nov. 28, 1975 =-===-n-- .08
May 3, 1972 -=-===--- .09 Dec. 29, 1975 --------- 11
May 30, 1972 -------- L1 Feb. 6, 1976 =~-------- .04
June 29, 1972 --==--- .29 Mar. 10, 1976 =----=---- .03
Aug. 1, 1972 -===---- .08 June 4, 1976 -=--=ca--- .02
Aug. 24, 1972 ------- 17 July 20, 1976 ==-=------- .01
Oct. 4, 1972 =-==---- .09 Aug. 18, 1976 =--------- .03
Oct. 25, 1972 ======-- .08 Sept. 15, 1976 =-===--- .04
Nov. 28, 1972 ---=---- .10 Jan. 25, 1977 =====---- .03
Dec. 11, 1972 --=---- .07 Feb. 23, 1977 ~=-=----- .05
Jan. 3, 1973 --=--=-- .06 Apr. 6, 1977 =-===-===- .01
Feb. 5, 1973 -------- 01 May 20, 1977 -==------- .01
Mar. 2, 1973 -------- .02 June 14, 1977 -===emem- .01
Mar. 14, 1973 ------- .02 Aug. 17, 1977 ---=--==- .12
Apr. 4, 1973 --=---=-- .01 Oct. 4, 1977 -=----cumv J12
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Table 49.

Discharge measurements,

in cubic feet per second,

at _unnamed west coast stream, Ngerekebesang (16891700)--Continued

Date Discharge Date Discharge
May 7, 1973 --------- 0.03 Nov. 17, 1977 --------- 0.02
May 29, 1973 -------- .05 Jan. 6, 1978 ----ec---- .01
June 21, 1973 ------- .04 Feb. 10, 1978 --==-==---- .02
July 13, 1973 ------- 06 May 11, 1978 ==-e-ae---- .06
Aug. 10, 1973 ------- 05 Sept. 28, 1978 -------- .09
Aug. 30, 1973 ------- 05 Dec. 15, 1978 --------- .14
Oct. 3, 1973 --=------ .29 Sept. 24, 1982 -------- .03

Table 50. Discharge measurements, in cubic feet per second,

at unnamed south coast stream, Ngerekebesang

(Formerly published as unnamed south coast stream, Arakabesan)

Location:

Lat 7°20'42" N., long 134%26'54" E., at Echang village, 200 ft

upstream from mouth and 0.5 mi southeast of Ngerekebesang Village Community
Altitude is 25 ft (from topographic map).

0.02 mi’
1970-79, 1981-82 (water years).

Center.

Drainage area:

Period of record:

Date Discharge Date Discharge
Apr. 15, 1970 ------- 0.02 Aug. 10, 1973 --=------ 0.06
May 5, 1970 --------- .02 Aug. 30, 1973 --==-=--- .05
May 14, 1970 -------- i Sept. 28, 1973 -====mu- .11
June 9, 1970 -------- .04 Oct. 23, 1973 --=--==-- .12
June 29, 1970 ------- .09 Nov. 8, 1973 ---=------ .10
July 24, 1970 ------- .08 Dec. 19, 1973 =-===-=-=--- L1
Aug. 20, 1970 ------- .10 Jan. 27, 1974 ---=nen-- .26
Sept. 10, 1970 ------ .10 Feb. 27, 1974 -==-m--u- .06
Sept. 30, 1970 ------ .12 Apr. 11, 1974 —--e-ueue- .13
Oct. 22, 1970 ------- .13 May 7, 1974 =-==--=munn .07
Nov. 13, 1970 ------- .09 May 29, 1974 ----=----- .08
Dec. 4, 1970 -------- .11 June 28, 1974 --------- .09
Dec. 21, 1970 ------- 12 July 17, 1974 --==--=-- J12
Jan. 7, 1971 -====-==- .1 Aug. 2, 1974 -------u-- .17
Jan. 28, 1971 ------- .09 Sept. 5, 1974 =-==c-uu- .05
Mar. 3, 1971 -===---- .07 Oct. 1, 1974 -----mnum- .04
Mar. 26, 1971 ------- .07 Oct. 31, 1974 ====-mmn- .16
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Table 50. Discharge measurements, in cubic feet per second,

on unnamed south coast stream, Ngerekebesang--Continued

Date Discharge Date Discharge
Apr. 12, 1971 -==---- 0.05 Jan. 28, 1975 -=------- 0.18
May 4, 1971 --------- .05 Apr. 18, 1975 ---=----- .02
June 22, 1971 ------- .18 May 29, 1975 ---------- .05
July 13, 1971 ------- .31 July 1, 1975 —==----o-- .13
Aug. 12, 1971 ------- .06 July 23, 1975 ~==--m-u- .12
Sept. 9, 1971 --=---- .07 Aug. 26, 1975 --=-=----- .06
Sept. 30, 1971 ------ .12 Oct. 8, 1975 ---------- .18
Oct. 18, 1971 ------- .19 Nov. 28, 1975 ==-==---- .05
Oct. 27, 1971 -==---- 17 Dec. 29, 1975 =--====== .15
Nov. 18, 1971 -=----- b Feb. 4, 1976 -----=---- .09
Jan. 31, 1972 ------- .08 Mar. 10, 1976 =-==-=----- .06
Mar. 17, 1972 -=----- .18 June 4, 1976 ---------- .03
Apr. 6, 1972 --=----- .11 July 20, 1976 -===---~- 03
May 3, 1972 --------- .07 Aug. 18, 1976 --------- .06
May 30, 1972 -------- -1 Sept. 15, 1976 -------- .08
June 29, 1972 ------- .29 Jan. 11, 1977 =-=mcemau .05
Aug. 1, 1972 ~=====-- .06 Feb. 23, 1977 -==------ .03
Aug. 29, 1972 ------- .09 Apr. 6, 1977 =--------- .02
Oct. 4, 1972 --==--n- .07 May 20, 1977 -====-===- .01
Oct. 25, 1972 -=----- .09 June 14, 1977 -==-----n .01
Nov. 28, 1972 ------- .08 Aug. 17, 1977 ===-====-- .15
Dec. 11, 1972 ------- .09 Oct. 4, 1977 ---------- .15
Jan. 3, 1973 -=------- .08 Nov. 17, 1977 --------- .04
Feb. 5, 1973 -------- .03 Jan. 6, 1978 —=--mmoce- .02
Mar. 2, 1973 -------- .02 Feb. 10, 1978 =-------- .07
Mar. 14, 1973 ------- .02 May 11, 1978 -=--=----- i
Apr. 4, 1973 --=----- .03 Sept. 28, 1978 -------- .05
May 7, 1973 ---=----- .03 Dec. 15, 1978 --------- .13
May 29, 1973 --=------ .08 June 12, 1981 --------- .16
July 21, 1973 ------- .06 Sept. 24, 1982 -------- .02
Mar. 12, 1975 ------- .03
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Table 51. Discharge measurements, in cubic feet per second,

at unnamed west coast stream, Malakal (16891770)

Location: Lat 7°19'48" N., long 134°26'49" E., 200 ft upstream from mouth
and 1.5 mi northwest of Kaltiookal Peak. Altitude is 80 ft (from topographic
map).

Drainage area: 0.01 miz.

Period of record: 1971-78 (water years).

Date Discharge Date Discharge
Oct. 8, 1970 -====--- 0.01 Sept. 6, 1973 ====vn==- 0.02
Oct. 27, 1970 =====-- .02 Oct. 3, 1973 =m=-==een- .18
Nov. 12, 1970 ------- .01 Oct. 26, 1973 ~===-==un .03
Dec. 7, 1970 --=-==--- .01 Nov. 15, 1973 =---=-=----- .04
Dec. 23, 1970 ----=-- .02 Mar. 2, 1974 =m=-me-e-- .01
Jan. 11, 1971 -==---- .06 Mar. 5, 1974 --=---uu-- .02
Jan. 29, 1971 -===--- .02 Apr. 9, 1974 ---------- .01
Feb. 19, 1971 =====-- .02 May 8, 1974 =~=-ceceee-- .02
Mar. 27, 1971 ----=-- .01 July 19, 1974 ~--nemem- .04
May 10, 1971 =-------- .03 Aug. 2, 1974 ----==-mun .01
June 28, 1971 ------- .02 Oct. 1, 1974 ~=-mecmeu- .01
July 14, 1971 -==-ue- .04 Oct. 31, 1974 ~=---eeuu .02
Sept. 28, 1971 ==-=-- .03 Jan. 28, 1975 ~=-=-enu- .02
Oct. 15, 1971 -===--- .01 May 29, 1975 =======--- .02
Oct. 28, 1971 --=~---- .03 July 7, 1975 =mmmmmmnn- .03
Nov. 19, 1971 -====-- .02 July 23, 1975 ~===m===- .01
Jan. 31, 1972 =---=-- .01 Aug. 26, 1975 =-=-=-==-- .004
Mar. 16, 1972 -=----- .06 Oct. 8, 1975 ==-=mmm-m- .01
Apr. 7, 1972 -------- .01 Nov. 28, 1975 ==-====-- .004
June 29, 1972 ------- .03 Dec. 29, 1975 --==-==-= .02
Aug. 2, 1972 =-==---- .01 Feb. 6, 1975 ~==m-=a-a- .002
Aug. 30, 1972 ====-=- .06 June 4, 1975 ---mme---- e/.01
Oct. 5, 1972 -------- .01 Aug. 17, 1975 -===eewu-- .01
Oct. 26, 1972 ~------ .004 Sept. 16, 1976 =~~~--=-- .004
Nov. 30, 1972 --=---- .004 Apr. 6, 1977 =======n=- 0
Dec. 12, 1972 -==-==- .01 May 20, 1977 ---------- 0
Jan. 3, 1973 -------- 0 Aug. 17, 1977 ====m==-= .03
Mar. 14, 1973 -==---- 0 Oct. 4, 1977 ---------- .04
Apr. 4, 1973 --=------ 0 Nov. 18, 1977 -======-- e/.01
June 21, 1973 ------- .01 Jan. 6, 1978 ~m-cecca-a- e/.01
July 13, 1973 ---=-=-- .02 Feb. 17, 1978 =~==c-n-a- .04
Aug. 16, 1973 =------- .01 Sept. 29, 1978 ----m--- .01

e/ Estimated.
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Table 52. Discharge measurements, in cubic feet per second,

at unnamed north coast stream, Malakal (16891780)

Location: Lat 7°19'53" N., long 134%271 010 E., 5 ft upstream from steep concrete
channel and 0.2 mi northeast of Kaltiookal Peak. Altitude is 50 ft
(from topographic map).

Drainage area: 0.02 miz.

Period of record: 1971-80 (water years).

Date Discharge Date Discharge
Oct. 6, 1970 -===---- 0.02 Mar. 5, 1974 =====aa-a- 0.02
Oct. 27, 1970 -===-=--- .02 Apr. 9, 1974 -c-eccana- .02
Nov. 12, 1970 =-===--- .01 May 8, 1974 =----------- .01
Dec. 7, 1970 -=-==---- .02 May 31, 1974 -=-=c-e--- .01
Dec. 23, 1970 --=---- .02 June 28, 1974 --------- .01
Jan. 11, 1971 ===---- 4 July 19, 1974 -=----u--- .07
Jan. 29, 1971 -===--- .02 Aug. 2, 1974 -==---uuu- .02
Feb. 19, 1971 -=-==-- .04 Sept. 5, 1974 --------- .02
Mar. 25, 1971 -===--- .02 Oct. 1, 1974 —==-aceea- .02
Apr. 14, 1971 -==---- .01 Oct. 31, 1974 ==cm-euaa .04
May 10, 1971 -=------ .08 Jan. 28, 1975 ======--- .04
June 28, 1971 -==---- .04 Mar. 13, 1975 =-=====us .01
July 14, 1971 ==-==e- .08 May 29, 1975 ===------- .04
Sept. 28, 1971 ------ - 04 July 7, 1975 -----=---- .09
Oct. 15, 1971 -==---- .05 July 23, 1975 =====-eu- .03
Oct. 28, 1971 ---=---- .05 Aug. 26, 1975 ========- .007
Nov. 19, 1971 --====-- .02 Oct. 8, 1975 ---=-=----- .05
Jan. 31, 1972 -==---- .01 Nov. 28, 1975 ======--- .02
Mar. 16, 1972 =====-- .06 Dec. 29, 1975 ========- .03
Apr. 7, 1972 -======- .02 Feb. 6, 1976 ----=----- .01
May 31, 1972 -=====-- .01 Mar. 10, 1976 =-=-====-- .01
June 29, 1972 --=---- .06 June 4, 1976 ---------- e/.01
Aug. 2, 1972 ======-= .01 July 22, 1976 --------- .01
Aug. 30, 1972 -=====- .09 Aug. 17, 1976 =-===--==-- .08
Oct. 5, 1972 -=====-- .02 Sept. 16, 1976 -------- .02
Oct. 26, 1972 -==---- .01 Jan. 25, 1977 =--------- .02
Nov. 30, 1972 ------- .01 Feb. 23, 1977 --=------- .05
Dec. 12, 1972 -===--- .01 Apr. 6, 1977 ---------- 0
Jan. 3, 1973 -====-=- 0 May 20, 1977 =----=-=-- 0 .
Feb. 27, 1973 =-===--- 0 Aug. 17, 1977 =-======-=- .05
Mar. 14, 1973 ------- 0 Oct. 4, 1977 ========--- .02
Apr. 4, 1973 =====--- 0 Nov. 18, 1977 =======-- e/.01
June 21, 1973 =====-- .01 Jan. 6, 1978 -=-------- .01
July 13, 1973 =------ .02 Feb. 17, 1978 =======--- .06
Aug. 16, 1973 =------- .01 May 12, 1978 ========-=- .03
Sept. 6, 1973 ------- .03 Sept. 29, 1978 -------- .04
Oct. 3, 1973 =-======-- .13 Dec. 15, 1978 --=------ .02
Oct. 26, 1973 ------- .03 Jan. 21, 1980 ---==cuu- .02
Nov. 15, 1973 --==--- .06

e/ Estimated.
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Table 53.

[Source of data:

Water-Quality Records

Chemical analyses of water from Koror treatment plant

and from Page Communication well

Austin, Smith and Associates, 1967.

Unit concentrations

are not given, presumed reported in parts per million.
. A \ o
C, degrees Celsius; umho, micromho per centimeter at 25 C]

Sample source ===<-==~-=---

Date collected ==~=~=---=~

Koror treatment

plant
4-28-67

Page Communication
well, Ngerekebesang
4-28-67

Temperature (°C)

pH ~=memmcmme e

Conductivity (umho) ======----

Chlorine (CIZ)

- o o - > .-

Phenol-alkalinity (CaC03) ————
Methol-alkalinity (CaC03) ————

Calcium hardness
Fluoride (F) ---

Total solids =~~~

Total dissolved solids ===-==-

Chloride (Cl1)

Total hardness

lron (Fe) ====--

Calcium (Ca) ---

Magnesium (Mg)
Nitrate (N03)
Sulfate (SOA)

- o o Go wn oo o e oy = - -

Bicarbonate (HC03) -----------

Silica (Si0,)

25.5
7.14
132
0
0
62
37
0
108
100

49
1.57
14.8
2.88
.192
.08
69.24
11.29

25.5
6.41
319
0
0
130
119
025
206
203
10
156
.02
47.6
8.88
.72
.75
158.6
-9
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Table 54. Chemical analysis of water from Elodesachel Spring, Koror

[Source of data: U.S. Army Chief of Engineers, 1956. Sample taken
April 18, 1949. Analyzed by Pacific Islands Engineers Laboratory]

Parts Parts

per Additional per
Constituents million determinations million
Silica as SiO2 --------- 13.4 Alkalinity:
lron as Fe -=--=--==o-o- .3 Phenolphthalein ==----- 0
Aluminum as Al --=------- 0 Methyl orange --=-===--- 75
Calcium as Ca -~~-=====- 20.6 Calcium, as C3003 ------ 51.5
Magnesium as Mg -------- 3.0 Magnesium,as MgCO3 ----- 12.3
Chloride as Cl =~===o=-u- 9 Total hardness --------- 63.8
Sulfate as 504 --------- 6 Free chlorine =====-ee-- 0
Bicarbonate as HCO3 — 91.5 Free co2 ............... 8
Phosphate as PO# ------- 0 Total dissolved
Combined metallic solids --=====---=------ 144
oxides as R0, =-====-- 6.2 [ I 1/

273 —

Ly pH reported as 7.4.
For analyses of water samples collected June 12, 1981 and September 24, 1982
by the U.S. Geological Survey, see table 65.

Parts per million is numerically equivalent to milligrams per liter.
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Table 55. Chemical analyses of water from Diongradid (Adeiddo) River, Babelthuap

[U.S. Geological Survey]

Constituents 4-11-79 1-29-80 9-25-80 7-8-81 9-23-82
Time =--cevmemc e cee e 1100 1155 1430 1026 1200

Discharge, instantaneous ---- ft3/s 17 350 Ly 42 9.8
Specific conductance =-===----- umho 57 24 38 45 54
PH == e mme oo -- 7.1 7.1 6.8 7.6 7.1
Temperature, water ------==-- °c 25.0 25.5 26.0 25.3 25.0
Turbidity =-==-=c--emmemeeaa- NTU -- -- 4.6 -- --
Oxygen, dissolved ----------- mg/L 8.0 - 7.6 8.0 --
Hardness as CaCO3 ----------- mg/L 19 9 16 16 22
Noncarbonate hardness ------- mg/L 6 1 4 1 0
Calcium, dissolved (Ca) ----- mg/L 3.7 2.0 4.0 3.2 4.5
Magnesium, dissolved (Mg) --- mg/L 2.4 1.0 1.5 2.0 2.6
Sodium, dissolved (Na) ------ mg/L 3.3 2.1 2.3 3.5 3.4
Percent sodium --=--==-ceececu-- percent 27 33 23 31 25
Sodium adsorption ratio ----- -- .3 . .2 4 .4
Potassium, dissolved (K) =---- mg/L . . . .3 .
Alkalinity, total as CaCO3 -- mg/L 13 8 12 15 28
Sulfate, dissolved (504) ---- mg/L 1.3 1.1 .6 < 1.0 <5
Chloride, dissolved (C1) ---- mg/L 4.6 2.9 3.9 4.6 4.3
Fluoride, dissolved (F) ----- mg/L .1 0 0 0 < .1
Silica, dissolved (Si02) ---- mg/L 17 6.8 9.6 15 17
Solids, dissolved,

sum of constituents ------- mg/L 41 22 29 39 --
Solids, dissolved,

ton per acre foot -==-=--=---- ton/ac-ft .06 .03 .04 -- --
Nitrite plus nitrate,

dissolved as N —=~===ceun-ao mg/L .04 .12 .01 .06 < .1
Iron, dissolved (Fe) ----=--- ug/L 50 90 100 140 120
Manganese, dissolved (Mn) --- wug/L 5 9 10 5 6
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Table 56. Chemical analyses of water from Ngechutrong and Ngerchetang Rivers, Babelthuap

{u.s. Geological Survey]

Ngechutrong Ngerchetang (Galkatan)
River River
Constituents 1-29-80 9-25-80 7-8-81 9-23-82 1-29-80 9-25-80 7-8-81
Time ===--nna==cmmcmnaooes 1230 1530 1241 1230 1025 1000 1436
Discharge, instantaneous —— ft3/s 10 2.9 2.3 .76 65 27 14
Specific conductance -==-==-= umho 21 32 30 30 26 35 42
pH ---- - - 6.7 6.7 6.9 6.6 6.7 6.5 7.0
Temperature, water -—-------- °c 26.0 26.0 27.2 26.5 25.5 26.0 26.8
Turbidity —--=m=sseeccceme—e  NTY -- 1.9 - - - - --
Oxygen, dissolved ~====c-cu-- mg/L -- 7.2 8.0 -- -- 7.3 7.1
Hardness as CaCO3 --------- mg/L 6 7 8 10 8 9 it
Noncarbonate hardness ------- mg/L 0 -- 1 0 o 1
Calcium, dissolved (Ca) ----- mg/L 1.4 1.5 1.8 2.1 1.7 1.8 2.6
Magnesium, dissolved (Mg) --- mg/L .7 .9 .9 1.1 .9 1.1 1.7
Sodium, dissolved (Na) ------ mg/L 2.2 2.2 2.9 2.4 2.2 2.1 3.4
Percent sodium ——=——=——m—————a percent 42 39 43 34 37 33 35
Sodium adsorption ratio =---= - b R -4 . .3 .3 N
Potassium, dissolved (K) —--- mg/L . . .2 .2 .3 .2 .2
Alkalinity, total as Ca(:()3 -- mg/L 6 -- 7 10 8 13
Sulfate, dissolved (SO,_.) ---- mg/L .7 .8 1.0 <5 .5 1.4 1.0
Chloride, dissolved (C1) ---- mg/L 3.6 3.0 4.6 3.8 3.3 4,1 4.2
Fluoride, dissolved (F) ----- mg/L 0 0 0 < .1 0 0
Silica, dissolved (SiOZ) ---- mg/L 6.3 9.4 10 10 7.1 8.9 14
Solids, dissolved,
sum of constituents ------- mg/L 19 -- -- -- 21 20 --
Solids, dissolved,
ton per acre foot =-=-=----- tonfac-ft .03 - - - .03 .03 --
Nitrite plus nitrate,
dissolved as N =-=--ncecece- mg/L .01 - .07 < .1 .01 .01 0
lron, dissolved (Fe) ======-- Hg/L 50 150 60 100 100 70 90
Manganese, dissolved (Mn) =--- yug/L 20 20 6 16 10 10 8
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Table 57. Chemical analyses of water from Ngermeskang

and Ngetpang Rivers, Babelthuap

[U.S. Geological Survey]

Ngermeskang Ngetpang
(Almiokan) (Ngatpang)
River River
Constituents 1-25-80 7-11-81 1-24-80 7-6-81 9-21-82
LT R 1030 1155 1205 1400 1300

Discharge, instantaneous ---- ft3/s 23 52 1.2 7.4 .48
Specific conductance -------- umho 67 52 64 39 71
) -- 7.2 7.4 7.2 6.8 6.9
Temperature, water =-=-------- °c 25.5 25.5 25.0 26.0 25.5
Oxygen, dissolved ---==-=-=-- mg/L 6.8 7.6 7.2 8.1 --
Hardness as CaCO3 ----------- mg/L 24 20 22 12 27
Noncarbonate hardness ==--=--- mg/L 0 5 0 0 0
Calcium, dissolved (Ca) ----- mg/L 4.3 3.6 4.4 2.1 5.6
Magnesium, dissolved (Mg) --- mg/L 3.2 2.6 2.6 1.6 3.1
Sodium, dissolved (Na) ------ mg/L 4.3 3.3 5.1 3.1 5.5
Percent sodium =-==--ccccoe-o percent 28 26 33 35 31
Sodium adsorption ratio -=--- -- N .5 b .5
Potassium, dissolved (K) ---- mg/L b 4
Alkalinity, total as CaCO3 -- mg/L 25 15 33 12 36
Sulfate, dissolved (504) ---- mg/L 4 < 1.0 1.0 1.0 <5
Chloride, dissolved (C1) ---- mg/L 4.7 3.7 4.7 3.2 4.6
Fluoride, dissolved (F) ----- mg/L 0 0 0 0 <
Silica, dissolved (SiOZ) ---- mg/L 20 18 24 17 27
Solids, dissolved,

sum of constituents =-=----- mg/L 56 -- 58 37 --
Solids, dissolved,

ton per acre foot -==---=-- ton/ac-ft .08 -- .08 -- --
Nitrite plus nitrate,

dissolved as N ---===ccceun mg/L .01 .06 .01 .08 < .1
lron, dissolved (Fe) -------- ug/L 240 130 260 70 230
Manganese, dissolved (Mn) --- wug/L 10 6 20 6 13

182



Table 58.

Chemical analyses of water from Tabecheding

(Tabagaten) River, Babelthuap

[U.S. Geological Survey]

Constituents 4-12-79 1-24-80 9-27-80 7-6-81 9-21-82
Time ~=-crrecrrcrrecccaaa 1130 1010 1000 1100 1100

Discharge, instantaneous =---- ft3/s 94 30 127 121 11
Specific conductance -=-==--- umho 45 68 L5 42 72
PH =mmmmm e mm e -- 7.1 7.4 7.1 7.6 7.6
Temperature, water =-====-===- °c 25.0 25.0 -- 24.7 25.5
Turbidity ===-ee-=cecacaaaaa- NTU -- - 6.6 -- --
Oxygen, dissolved --=----=--- mg/L 8.0 8.0 8.2 7.6 --
Hardness as CaCO3 ----------- mg/L 14 24 14 13 28
Noncarbonate hardness =--=---- mg/L 2 0 0 0 0
Calcium, dissolved (Ca) ----- mg/L 2.4 4.3 2.2 2.1 4.8
Magnesium, dissolved (Mg) --- mg/L 1.6 3.3 2.0 2.0 3.8
Sodium, dissolved (Na) ------ mg/L 3.0 4.1 2.9 3.2 4.9
Percent sodium =-======c-ccc-x percent 31 27 31 32 28
Sodium adsorption ratio =---- -- 4 4 .5
Potassium, dissolved (K) ---- mg/L .3 . . 3
Alkalinity, total as CaCO3 -- mg/L 12 27 14 13 30
Sulfate, dissolved (SOh) ---- mg/L 2.1 .3 3.8 < 1.0 <5
Chloride, dissolved (Cl1) ~---- mg/L 2.4 4.3 3.7 3.1 3.8
Fluoride, dissolved (F) ----- mg/L 0 0 0 0 < .1
Silica, dissolved (SiOz) === mg/L 13 22 14 14 25
Solids, dissolved,

sum of constituents =-=-=-= mg/L 34 55 37 - --
Solids, dissolved,

ton per acre foot -=-====-= ton/ac-ft .05 .07 .05 - --
Nitrite plus nitrate,

dissolved as N ======ceee-x mg/L 0 .01 0 .07 < .1
lron, dissolved (Fe) ===----- ug/L 80 190 90 60 170
Manganese, dissolved (Mn) --- wng/L 6 7 7 5 5
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Table 59. Chemical analyses of water from Ngerimel (Gihmel) Reservoir

and Ngerimel (Gihmel) River, Babelthuap

[U.S. Geological Survey]

Ngerimel River

Ngerimel Reservoir (16891200)
Constituents 1-27-80 9-23-80 9-20-82 4-15-79 7-12-81
Time =~=w-ceccmm e 0905 1500 1500 1100 1350

Discharge, instantaneous =---- Ft3/s -- -- -- 12 5.2
Specific conductance -------- umho 76 65 65 L6 55
R T LT - 7.4 7.0 7.6 7.1 7.8
Temperature, water ---------- °c 29.5 30.0 31.5 26.0 29.8
Turbidity ===-=c-ceccecaaana- NTU -- 6.2 -~ -- --
Oxygen, dissolved -~=--==-=-- mg/L 7.4 6.9 -- 8.0 7.2
Hardness as CaCO3 ----------- mg/L 28 22 28 13 21
Noncarbonate hardness ==~=---- mg/L 0 1 0 2 0
Calcium, dissolved (Ca) ----- mg/L 5.8 4.8 6.4 3.0 4.8
Magnesium, dissolved (Mg) --- mg/L 3.2 2.5 2.9 1.3 2.2
Sodium, dissolved (Na) ~------ mg/L 4.2 3.7 4.0 3.1 4.0
Percent sodium =--==ceoeceauax percent 25 26 23 34 29
Sodium adsorption ratio ==---- -- . .3 . b .
Potassium, dissolved (K) ---- mg/L . .6 . .3 .
Alkalinity, total as CaCO3 -- mg/L 29 21 34 1 21
Sulfate, dissolved (504) --== mg/L .3 -- <5 1.7 < 1.0
Chloride, dissolved (C1) ---- mg/L 4.9 4.8 4.5 4.5 4.3
Fluoride, dissolved (F) =----- mg/L 0 0 < .1 0 0
Silica, dissolved ($i0,) ---- mg/L 21 17 20 1 17
Solids, dissolved,

sum of constituents ------- mg/L 58 52 -- 32 --
Solids, dissolved,

ton per acre foot =-=-=-=---- ton/ac-ft .08 .07 -- 04 -~
Nitrite plus nitrate,

dissolved as N ~===-=ceeau- mg/L .16 0 < .1 0 .07
Iron, dissolved (Fe) -------- ug/L 260 300 220 -- 120
Manganese, dissolved (Mn) --- ug/L 3.2 40 2 1.3 30
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Table 60. Chemical analyses of water from Edeng (Gaden) River, Babelthuap

[U.S. Geological Survey]

Constituents 4-13-79 1-22-80 9-23-80 7-4-81 9-20-82
TiMe ~mmmmmm—m—————————— 1130 1335 1100 1415 1200

Discharge, instantaneous ---- ft3/s 2,000 13 29 90 10
Specific conductance -------- umho 25 79 59 L7 82
PH =ommmmmmmcccccccee el -- 6.6 7.9 7.0 7.0 7.4
Temperature, water ---------- °c 25.0 25.5 26.5 25.9 25.0
Turbidity =---=--m=-mmmmmmee NTU -- -- 4.1 -- --
Oxygen, dissolved =========-- mg/L 8.2 7.0 7.4 7.4 --
Hardness as CaCO3 ----------- mg/L 6 30 21 16 34
Noncarbonate hardness ------- mg/L 4 0 1 0 0
Calcium, dissolved (Ca) ----- mg/L 1.4 5.8 4.1 3.2 6.9
Magnesium, dissolved (Mg) --- mg/L .7 3.8 2.5 2.0 4.0
Sodium, dissolved (Na) --=---- mg/L 2.0 3.5 3.0 3.5 4.6
Percent sodium ==--===-==-cou-- percent 39 20 24 31 23
Sodium adsorption ratio ---~-- -- .3 .3 A4 4
Potassium, dissolved (K) ---- mg/L .3 .2 .
Alkalinity, total as CaCO3 -- mg/L 2 34 20 16 40
Sulfate, dissolved (soh) -~-- mg/L 2.1 .2 5.2 1.0 <5
Chloride, dissolved (C1) -~-- mg/L 3.3 5.1 4,0 3.5 4.2
Fluoride, dissolved (F) ----- mg/L 0 0 0 0 < .1
Silica, dissolved (SiOz) -~-- mg/L 6.2 21 15 15 24
Solids, dissolved,

sum of constituents -=-=---~-- mg/L 17 60 46 -- --
Solids, dissolved,

ton per acre foot =--=-=-=-=-=-- ton/ac-ft .02 .08 .06 -- --
Nitrite plus nitrate,

dissolved as N ~==-eceeana- mg/L .01 .03 .01 .06 < .1
Iron, dissolved (Fe) --=------ ug/L 20 150 110 100 150
Manganese, dissolved (Mn) --- wug/L 5 5 7 5 5

Note:

pH, 6.9; turbidity, 1.8 NTU;

Analysis by Hawaii Architects and Engineers in March 1980 (time, day of
month, and discharge not given):

hardness as CaC03, 29 mg/L; alkalinity, 30 mg/L; chloride, 4.0 mg/L.
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Table 61. Chemical analyses of water from Kmekumel

(Kumekumeyel) River, Babel thuap

[U.S. Geological Survey]

Constituents 4-14-79 1-22-80 9-23-80 7-4-81 9-20-82
Timg ~-w-eemcccccncc e 1030 0950 1330 1046 1400
Discharge, instantaneous ---- ft3/s L7 3.7 9.9 22 3.2
Specific conductance =-------- umho 39 82 70 60 92
PH =mmm oo - 7.0 7.5 7.4 7.2 7.6
Temperature, water =--------- °c 26.0 25.0 26 .0 25.0 26.0
Turbidity ===weemcmmec e NTU -- -- 5.1 -- -—
Oxygen, dissolved ----------- mg/L 8.0 8.0 8.2 8.1 --
Hardness as CaCO3 ----------- mg/L 11 34 26 24 b1
Noncarbonate hardness ------- mg/L 5 0 2 2 1
Calcium, dissolved (Ca) ----- mg/L 2.1 7.2 6.1 5.7 9.2
Magnesium, dissolved (Mg) --- mg/L 1.3 4.0 2.6 2.4 4.3
Sodium, dissolved (Na) ------ mg/L 2.7 4,0 3.2 3.7 4.5
Percent sodium ----=----=-=--- percent 35 20 21 25 19
Sodium adsorption ratio ---=-- -- b .3 .3 .3 .3
Potassium, dissolved (K) ---- mg/L .2 .3 .3 .2 .2
Alkalinity, total as CaCO3 -~ mg/L 6 34 24 22 Lo
Sulfate, dissolved (SOA) ---- mg/L 1.3 .6 b.9 1.0 <5
Chloride, dissolved (Cl) =---- mg/L 3.8 L.h 4.6 3.8 4.2
Fluoride, dissolved (F) ~---- mg/L 0 0 0 0 < L1
Silica, dissolved (Si02) ---- mg/L 12 25 17 17 27
Solids, dissolved,
sum of constituents -=------ mg/L 27 66 53 -- --
Solids, dissolved,
ton per acre foot =--------- ton/ac-ft .04 .09 .07 - -~
Nitrite plus nitrate,
dissolved as N =-====ceuua- mg/L 0 .01 0 06 < .1
lron, dissolved (Fe) -------- ug/L 20 200 80 90 170
Manganese, dissolved (Mn) --- ug/L 8 10 10 10 4
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Table 62. Chemical analyses of water from South Fork Ngerdorch

(Ngardok) River, Babelthuap

[U.S. Geological Survey]

Constituents 1-23-80 9-24-80 7-5-81 9-22-82
Time -==--eeemrccc e 1100 1100 1145 1115

Discharge, instantaneous ---- ft3/s 5.8 13 180 4,3
Specific conductance -------- umho 61 45 38 59
) -- 7.3 7.4 7.3 7.6
Temperature, water =---------- °c 25.0 26.0 24,9 25.5
Turbidity -----ccccmcccccce NTU -- 1.5 - --
Oxygen, dissolved ----------- mg/L 7.8 8.1 8.6 --
Hardness as CaCO3 ----------- mg/L 23 15 10 24
Noncarbonate hardness =------- mg/L 0 0 0 0
Calcium, dissolved (Ca) ----- mg/L 4.6 2.7 1.8 4.6
Magnesium, dissolved (Mg) --- mg/L 2.9 2.0 1.4 3.0
Sodium, dissolved (Na) ------ mg/L 3.1 2.9 2.9 4.1
Percent sodium -------------- percent 22 29 37 27
Sodium adsorption ratio ----- -- .3 .3 4
Potassium, dissolved (K) ---- mg/L .2 .1 .2 4
Alkalinity, total as CaCO3 -- mg/L 23 15 11 30
Sulfate, dissolved (SOQ) ---- mg/L .3 3.1 1.0 <5
Chloride, dissolved (C1) ---- mg/L 4.2 3.8 2.8 4,0
Fluoride, dissolved (F) ----- mg/L 0 0 0 < L1
Silica, dissolved (SiOz) ---- mg/L 18 15 11 21
Solids, dissolved,

sum of constituents ------- mg/L 47 39 28 --
Solids, dissolved,

ton per acre foot -------=- ton/ac-ft .06 .05 - -
Nitrite plus nitrate,

dissolved as N =---cccecun-- mg/L .01 .01 .1 <.
lron, dissolved (Fe) -==------ ug/L 190 120 80 200
Manganese, dissolved (Mn) --- wug/L 6 6 5 4
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Table 63. Chemical analyses of water from North Fork Ngerdorch
and Lmetmellasch Rivers, Babelthuap

[U.S. Geological Survey]

North Fork Lmetmellasch River
Ngerdorch {Ngardok) River (Geligal Marsh outlet)
Constituents 1-23-80 9-24-80 7-5-81 9-22-82 9-15-71 7-9-81
Time -=-----c-mcccommnoo- 1310 1530 1500 1400 1500 1310

Discharge, instantaneous =--—— ft3/s 24 60 1/ 15 1.1 2.4
Specific conductance -—=-—-- nmho 57 51 32 58 88 70
PH mmemosccmomemcmecece——— e 7.k 7.0 6.5 7.1 6.9 8.2
Tenxberature, water ----=----- % 26.0 26.0 24.7 26.0 -- 26.4
Turbidity ==--=---=—ea—cm———- NTU - 3.4 - - - -
Oxygen, dissolved ----------- mg/L 8.0 7.2 7.8 -- -- 7.8
Hardness as (:aCO3 ----------- mg/L 21 16 9 27 32 25
Noncarbonate hardness ---=---=- mg/L 0 0 0 0 0 2
Calcium, dissolved (Ca) ----- mg/L 3.8 2.8 1.6 6.0 6.1 5.0
Magnesium, dissolved (Mg) --- mg/L 2.8 2.2 1.3 3.0 4.0 3.1
Sodium, dissolved (Na) -~---- mg/L 4.4 4.8 2.9 4.0 6.0 5.3
Percent sodium ~-——--=-=---—— percent 31 16 39 24 - 31
Sodium adsorption ratio ----- - 4 .5 b N - .5
Potassium, dissolved (K) =--—~ mg/L .1 .1 2 .2 .3
Alkalinity, total as CaCO3 -- mg/L 23 21 9 32 33 23
Sulfate, dissolved (SOI') -=-= mg/L .2 3.1 -- <5 b 1.0
Chloride, dissolved (C1) ---- mg/L 4.4 4.0 3.0 3.7 4.5 5.5
Fluoride, dissolved (F) ----- mg/L 0 0 0 < .1 .1 0
Silica, dissolved (SiOz) ---- mg/L 17 14 10 17 22 22
Solids, dissolved,
_ sum of constituents ------- mg/L 47 L 27 - 67 57
Solids, dissolved,

ton per acre foot --------- ton/ac-ft .06 .06 -- -- - -—
Nitrite plus nitrate,

dissolved as N -----=--cuu= mg/L -- .1 < .1 -- .08
lron, dissolved (Fe) -------- pg/L 350 160 130 230 100 150
Manganese, dissolved (Mn)} --- pug/L 20 20 10 15 - 6
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Table 64. Chemical analyses of water from miscellaneous surface-water sources

{u.s. Geological Survey)

16891480/ 168917002/ 168917503/ 168917802/
Constituents 7-9-81 1-24-80 9-254-82 7-12-81 9-24-82 9-22-80
P R —— 1020 1545 1100 1110 1200 1600

Discharge, instantaneous ---- ft3/s - .03 .03 .16 .02 .002
Specific conductance =-==---=- umho 121 66 78 40 45 65
PH o mmmmmmmccmecmececeeae - 7.2 7.0 6.5 7.4 7.0 6.9
Temperature, water ---=---—-- °c -- 25.0 27.5 26.5 27.5 27.0
Oxygen, dissolved =---------- mg/L -- -- -- 7.4 -- 7.2
Hardness as CaCO3 ----------- mg/L 4y 20 24 10 L] 20
Noncarbonate hardness ------- mg/L 0 1 0 0 0 0
Calcium, dissolved (Ca) ----- mg/L 10 44 5.3 2.3 3.0 4.5
Magnesium, dissolved (Mg) --- mg/L 4.7 2.2 2.7 1.1 1.5 2.2
Sodium, dissolved (Na) ------ mg/L 7.0 5.9 6.7 4.3 .2 5.0
Percent sodium --——-=-=----==- percent 25 39 37 47 4o 34
Sodium adsorption ratio —----~ - .5 R .7 .6 .5 .5
Potassium, dissolved (K) ---- mg/L .3 .3 .2 .2 .1 R
Alkalinity, total as CaCO3 -- mg/L Ly 19 30 13 20 21
Sulfate, dissolved (SOA) ~--=- mg/L 1.0 2.9 <5 2.0 <5 .2
Chloride, dissolved (C1) -——-- mg/L 6.6 8.6 9.3 5.2 5.1 8.7
Fluoride, dissolved (F) ----- mg/L 0 0 < .1 0 < .1 0
Silica, dissolved (SiOZ) --=- mg/L 38 21 28 17 20 19
Solids, dissolved,

sum of constituents ==-=--- mg/L 9 57 -- LY -- 53
Nitrite plus nitrate,

dissolved as N ~=-~--ceeuo- mg/L .21 .18 Al .15 < . 0
Iron, dissolved (Fe) =------- ug/L 90 150 96 100 100 60
Manganese, dissolved (Mn) —- qpg/L 4 8 1 9 5 50

v Ngkeklau village reservoir, Babelthuap, lat 7°35'31" N., long 134°38'08" E., at

altitude 15 ft (from topographic map).
2/ Unnamed west coast stream, Ngerekebesang.
3/ Unnamed south coast stream, Ngerekebesang.

4/ Unnamed north coast stream, Malakal.

189



Table 65. Chemical analyses of spring and well water

[U.S. Geological Survey]

Van Camp Elodesachel
Well Spring, Well 5,
Malakall/ Kororg/ Peleliu
Constituents 9-24-82 7-12-81 9-24-82 6-10-71
Time =-mm=-mcmmmmmmmmm- 1400 1455 0830 0845
Discharge, instantaneous ---- ft3/s -- -- -- --
Specific conductance -------- umho 176 104 168 498
PH === m e e -- 6.2 8.1 8.0 7.4
Temperature, water ---------- °c 29.0 26.5 25.5 25.8
Oxygen, dissolved --=-=-=-=--=- mg/L -- 6.4 -- --
Hardness as CaCO3 ----------- mg/L 75 iy 80 209
Noncarbonate hardness ------- mg/L 0 0 0 19
Calcium, dissolved (Ca) ----- mg/L 21 12 25 75
Magnesium, dissolved (Mg) --- mg/L 5.4 2.8 4.3 5.4
Sodium, dissolved (Na) ------ mg/L 12 4.3 5.3 22
Percent sodium --==========-- percent 26 18 13 --
Sodium adsorption ratio ----- -- .6 .3 --
Potassium, dissolved (K) ---- mg/L .3 .8
Alkalinity, total as CaCO3 -- mg/L 80 42 81 190
Sulfate, dissolved (SOh) ---- mg/L <5 2.0 <5 6.0
Chloride, dissolved (C1) ---- mg/L 9.9 4,7 5.9 43
Fluoride, dissolved (F) ----- mg/L < .1 0 < .1 0.1
Silica, dissolved (Si02) ---- mg/L 29 18 22 2.0
Solids, dissolved,
sum of constituents ~------ mg/L -- 69 123 248
Nitrite plus nitrate,
dissolved as N ~~====cecme-- mg/L < .1 .20 .19 .21
iron, dissolved (Fe) --=-~---- ug/L 130 310 130 310
Manganese, dissolved (Mn) --- ug/L 190 10 5 10

1/
2/

~/ Lat 7°19'52" N., long 134°27'09" E. Well pumping during sampling.

map). Spring is also called Almigu Spring or Japanese Cave.
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Water and Air Temperatures and lnstantaneous Discharge

Table 66. Water and air temperatures and instantaneous discharges

at Diongradid River, Babel thuap

[Temperatures read to units until December 1973, to half units thereafter]

Stream-

flow, Water Air

instan- temper- temper-

taneous ature ature

Date Time (Ft3/s) (°c) (°c)

Apr. 16, 1970 ===-==nmun 1120 8.7 25 -
Apr. 30, 1970 -=-----=-- 1235 6.6 26 --
May 13, 1970 -=-=====nn- 1140 6.9 26 .-
June 16, 1970 ----=----- 1230 16 25 --
July 11, 1970 -------e-- 1145 67 25 --
July 28, 1970 --====----- 1245 50 24 --
Aug. 13, 1970 ==mmmmmmm- 1215 33 24 --
Sept. 1, 1970 ====-we--- 1130 38 25 --
Sept. 25, 1970 -==-==---- 1225 35 25 --
Oct. 20, 1970 -=-cceee-- 1555 39 25 --
Nov. 5, 1970 ---=--cc-u- 1145 23 25 --
Nov. 30, 1970 -----=----- 1545 14 25 --
Dec. 16, 1970 --=-==----- 1345 57 25 --
Jan. 5, 1971 ======zm-u- 1240 28 25 --
Feb. 22, 1971 ==cececena-- 1240 22 25 --
Mar. 16, 1971 -====ee-u- 1150 20 25 --
Apr. 5, 1971 -====--u--- 1300 12 25 --
Apr. 30, 1971 ====me-=n-n 1140 20 24 --
May 21, 1971 -====cceu-- 1520 22 25 --
July 1, 1971 -----c----- 1240 79 24 --
Aug. 2, 1971 ==--mmmacu- 1200 20 25 -
Aug. 30, 1971 ====-=-=un 1225 30 2k --
Oct. 5, 1971 =====m=maoun 1435 35 25 --
Oct. 23, 1971 -===c--eu- 1115 77 25 --
Nov. 12, 1971 -=-==muc-- 1430 34 25 --
Nov. 25, 1971 =-=cecca--- 1135 24 25 --
Feb. 3, 1972 =====mmmman 1525 22 2k --
Feb. 29, 1972 --==------ 1445 50 25 --
Mar. 31, 1972 ~eceeeee-- 1250 41 25 --
May 6, 1972 =====mm=mun- 1500 26 25 .-
May 26, 1972 ~==-======- 1235 15 25 --
June 23, 1972 ~-ceccce-- 1147 16 25 --
July 2k, 1972 =mmmmmmm-- 1207 22 25 --
Aug. 17, 1972 ===-=-mmm- 1140 2k 25 --
Sept. 30, 1972 =--==-=-- 1205 81 2k --
Oct. 21, 1972 ==---ccwu-- 1130 29 24 --
Nov. 21, 1972 -====ee=m- 1215 14 25 --
Dec. 6, 1972 ====mmmmmn- 1340 35 25 --
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Table 66. Water and air temperatures and instantaneous discharges

at Diongradid River, Babel thuap--Continued

Stream-

flow, Water Air

instan- temper- temper-

taneous ature ature

Date Time (Ft3/s) () (°c)

Dec. 28, 1972 ---------- 1215 15 25 -
Jan. 25, 1973 ----=-n--- 1145 8.7 24 --
Feb. 20, 1973 ---------- 1510 5.2 25 --
Mar. 11, 1973 ---------- 1345 3.8 25 --
Mar. 29, 1973 ---------- 1440 4.6 26 --
Apr. 26, 1973 ---------- 1530 9.0 26 --
May 22, 1973 --======m-- 1355 12 25 --
June 13, 1973 ---~------ 1450 18 25 -
Aug. 28, 1973 ----=------ 1225 43 26 --
Sept. 27, 1973 -======-- 1110 34 25 --
Nov. 23, 1973 -=----u--- 1200 49 26 -
Dec. 13, 1973 --=m-eew-- 1310 20 25 --
Jan. 24, 1974 ----eeen-- 1215 Ly 25.5 --
Feb. 28, 1974 ---------- 1310 17 26.0 --
Apr. 10, 1974 —---ceeu-- 1150 19 25.5 --
May 1, 1974 --=ceceeee-- 1450 61 25.5 --
July 3, 1974 —---mmmemmn 1150 61 24 .5 --
Aug. 1, 1974 ~-eeemeeen- 1130 41 25.0 29.0
Nov. 7, 1974 ---occeeea- 1330 72 25.0 26.0
Feb. 4, 1975 ~====eee-m- 1455 28 25.5 28.0
Feb. 18, 1975 ---==-=m-- 1315 15 24,5 28.5
Mar. 7, 1975 -==-=====-- 1155 9.5 25.0 29.0
Mar. 30, 1975 -==-eeeem- 0915 9.4 25.0 28.0
Apr. 29, 1975 --=--m---- 1115 14 25.5 28.5
May 21, 1975 -------ee-- 1215 27 25.0 27.0
July 14, 1975 -=--=--em-- 1145 45 25.0 27.0
Aug. 12, 1975 ---------- 1200 36 25.0 25.5
Sept. 16, 1975 ~---=-~-- 1340 14 25.0 27.0
Oct. 2, 1975 -==m=emm--- 1125 35 25.0 29.0
Nov. 6, 1975 ----------- 1235 36 25.5 29.0
Dec. 12, 1975 ---------- 1310 32 25.0 28.
Feb. 24, 1976 ---------- 1215 13 24,0 28.0
Mar. 23, 1976 ---------- 1210 8.2 25.0 27.0
June 2, 1976 =----------- 0935 9.4 25.5 28.0
June 30, 1976 ---------- 1250 14 25.0 27.5
Jan. 12, 1977 ----=----- 1150 29 24,5 27.5
Feb. 16, 1977 ---------- 1015 11 25.0 28.0
Mar. 17, 1977 ---------- 1250 6.9 25.5 -
Apr. 19, 1977 ~=-=====--- 1135 3.6 26.0 29.0
July 7, 1977 -===-mmem-- 1225 111 26.5 28.5
Sept. 14, 1977 -=-------- 1220 32 26.5 30.0
Feb. 27, 1978 ----=-=---- 1220 31 26.0 29.0
June 27, 1978 ---------- 1120 32 25.5 28.0
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Table 66. Water and air temperatures and instantaneous discharges

at Diongradid River, Babel thuap--Continued

Stream-

flow, Water Air

instan- temper- temper -

taneous ature ature

Date Time (ft3/s) (°c) (°c)

Aug. 30, 1978 --=-c--e--- 1315 32 22.0 24,0
Jan. 9, 1979 --=-=-eeeewu- 1330 12 25.5 27.0
Feb. 20, 1979 --==-ee--- 1420 7.6 26.0 27.5
Mar. 20, 1979 -==-cec-e-- 1245 15 25.0 29.0
Apr. 11, 1979 -======-==- 1210 28 25.0 -
June 11, 1979 -=---eewu-- 1335 25 26.5 29.0
July 10, 1979 -=wwecwea- 1320 69 26.0 27.0
Aug. 9, 1979 -===c-—we=- 1210 30 26.0 28.5
Sept. 10, 1979 --==--=-- 1230 17 25.5 29.0
Oct. 5, 1979 -=====emm-u- 1235 51 26.5 29.5
Nov. 8, 1979 ---=ce-u--- 1210 39 26.0 29.0
Dec. 4, 1979 ===--eeee-- 1140 19 25.5 28.0
Jan. 29, 1980 ------ee-- 1200 410 25.5 --
Feb. 26, 1980 ---------- 1430 32 26.0 28.0
Mar. 20, 1980 ==--==e-u- 1255 18 25.0 --
Apr. 28, 1980 ---------- 1330 ' 23 25.0 27.0
June 5, 1980 -=--ceceu-- 1335 13 25.5 28.0
July 17, 1980 --=ecc-uuee 1425 28 25.5 26.0
Aug. 25, 1980 ---------- 1200 25 25.5 28.0
Sept. 25, 1980 --------- 1430 44 26.0 27.5
Oct. 9, 1980 -------o--- 1235 27 25.0 28.0
Nov. 7, 1980 ----cceeee- 1245 23 25.5 27.5

193



Table 67. Water and air temperatures and instantaneous discharges

at Ngechutrong River, Babelthuap

[Temperatures read to half units]

Stream-
flow, Water Air
instan- temper-~ temper-
taneous ature ature
Date Time (Ft3/s) (°c) (°c)
Aug. 1, 1974 -—---eom- 1240 1.8 26.0 29.0
Aug. 28, 1974 ---meeene- 1340 1.9 25.5 26.5
Sept. 26, 1974 -—--veee-- 1440 5.8 25.5 27.0
Nov. 7, 1974 ----memmen 1445 3.9 26.0 27.0
Feb. 18, 1975 -====-oeu-- 1355 .94 26.0 28.5
Mar. 7, 1975 ===w-mwwu=- 1245 .62 26.0 28.5
Mar. 30, 1975 -------=-= 1005 .56 25.0 28.0
Apr. 29, 1975 ==--~-w-u- 1145 1.4 26.5 28.0
May 21, 1975 ==-memeaae- 1315 2.9 26.0 27.0
July 14, 1975 -==-vmemm- 1220 2.0 26.0 27.0
Aug. 12, 1975 ---------- 1245 2.3 25.0 25.5
Sept. 16, 1975 -==~==--- 1425 1.3 26.0 27.0
Oct. 2, 1975 =--=m==mmemm 1210 3.3 26.0 29.0
Nov. 6, 1975 ---meeomunm- 1310 2.0 26.5 29.0
Feb. 24, 1976 ---------- 1300 .72 25.0 28.0
Mar. 23, 1976 ---------- 1315 .50 25.5 28.0
June 2, 1976 ----==----- 1025 .39 26.0 28.0
June 30, 1976 ---------- 1320 .52 26.0 27.5
Jan. 12, 1977 --==--===- 1245 1.7 26.0 28.0
Feb. 16, 1977 ========== 1115 .56 25.5 28.0
Mar. 17, 1977 --==------ 1355 .37 26.0 28.0
Apr. 19, 1977 --=-=----- 1120 .26 26.0 29.0
Sept. 14, 1977 ---=---=- 1220 2.0 27.5 30.0
Oct. 18, 1977 ----~----- 1310 2.5 27.5 28.5
Feb. 27, 1978 ----=----- 1215 2.1 27.0 30.0
June 27, 1978 =--=v--n-- 1310 1.3 26.5 28.0
Feb. 20, 1979 --====--== 1505 46 26.5 27.5
Mar. 20, 1979 ~--------- 1340 1.1 27.0 28.0
Apr. 11, 1979 -=-=-------- 1505 3.4 26.0 26.0
June 11, 1979 ~-==--ue-m 1430 2.2 27.5 29.0
Aug. 9, 1979 ----------- 1315 1.6 27.5 29.0
Sept. 10, 1979 --------- 1315 1.1 27.0 29.0
Oct. 5, 1979 --==-==m--- 1405 3.4 27.5 29.5
Dec. 4, 1979 ===mm=oonee- 1230 .73 26.0 28.0
Mar. 20, 1980 ---------- 1355 .83 26.0 27.0
Apr. 28, 1980 ---------- 1415 1.1 27.0 28.0
June 5, 1980 ----------- 1410 .62 26.0 28.0
Aug. 25, 1980 ---===---- 1240 1.2 25.0 28.0
Sept. 25, 1980 --------- 1530 2.8 26.0 27.0
Oct. 9, 1980 -----=----- 1325 2.1 26.0 28.0
Nov. 7, 1980 ----------- 1330 1.4 26.0 27.5
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Table 68. Water and air temperatures and instantaneous discharges

at Ngerchetang River, Babelthuap

[Temperatures read to half units]

Stream-

flow, Water Air

instan- temper- temper-

taneous ature ature

Date Time (Fe3/s) (°c) (°c)

Aug. 31, 1974 ==eeecenm- 1040 7.8 25.0 28.5
Sept. 26, 1974 -==v-e--- 1005 8.6 25.0 27.0
Feb. 18, 1975 ---------- 1250 7.2 25.0 28.0
Mar., 7, 1975 -===-==w--- 1500 3.0 25.0 28.0
Mar. 30, 1975 --===ve=-= 1250 5.2 25.5 28.0
Apr. 29, 1975 -----=---- 1450 7.1 25.5 27.0
May 22, 1975 ===c==e-==- 1130 9.8 26.0 27.5
July 20, 1975 ====e---=-- 1135 11 25.0 27.0
Aug. 27, 1975 ---=-=------ 1030 11 25.0 26.
Sept. 19, 1975 --------- 1105 6.3 25.0 27.0
Oct. 2, 1975 ~==--ece-m- 1400 12 26.0 27.5
Nov. 11, 1975 ---veeee=- 1205 10 25.5 28.5
Feb. 24, 1976 ---------- 1h45 4.1 25.0 28.0
Mar. 25, 1976 -=-=---=-- 1140 1.6 25.5 27.5
June 2, 1976 --=~--=--=-- 1245 4.1 26.0 27.0
Mar. 30, 1977 ---------- 1155 1.0 25.0 27.5
June 9, 1977 ------e=--=- 1055 2.8 26.0 27.5
Sept. 30, 1977 ----=---- 1335 15 27.0 28.0
Jan. 29, 1980 ---------- 1030 67 25.5 -
Feb. 29, 1980 ---------- 1140 11 25.0 27.0
Apr. 2, 1980 =-===--cc--- 1105 10 25.5 27.0
June 17, 1980 -~-------- 1150 8.6 25.5 28.5
July 22, 1980 ~===ve-eem 1310 62 25.0 --
Sept. 25, 1980 ---~----- 1000 27 26.0 26.5
Oct. 15, 1980 -===---=-- 1040 8.0 25.5 27.0
Nov. 18, 1980 ---------- 1245 6.2 25.5 28.0
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Table 69. Water and air temperatures and instantaneous discharges

at Ngermeskang River, Babelthuap

[Temperatures read to units until June 1973, to half units thereafter]

Stream-
flow, Water Air
instan- temper- temper-
taneous ature ature
Date Time (ft3/s) (°c) (°c)
Mar. 17, 1973 ==-==e=e-- 1130 3.4 24 --
Apr. 21, 1973 ====veee-- 1240 16 25 -
May 11, 1973 =-c=-=eeca-- 1245 22 25 -
June 1, 1973 --=c-ceee-- 1005 43 25 --
June 23, 1973 -=-ceeee-- 1300 56 25 --
Sept. 5, 1973 ====ecee-- 1245 128 26.0 --
Oct. 17, 1973 =-=-=c-==- 1210 64 25.0 -
Nov. 7, 1973 ==--ccceea= 1200 24 25.0 -
Dec. 17, 1973 ===-cecue-- 1040 22 25.5 -
Apr. 12, 1974 --ceecee-- 1005 37 25.0 -
May 9, 1974 ---cceeeeu-- 1230 37 25.0 --
Aug. 1h, 1974 --eeeeeeee 1150 63 25.0 28.5
Sept. 28, 1974 ---ee---- 1045 25 24,0 27.0
Feb. 10, 1975 -cvvrveeeca- 1315 26 24.0 28.0
Mar. 8, 1975 -==-c---o-- 1235 11 24,5 27.5
Apr. 2, 1975 ~e==ceeee="- 1240 14 25.5 27.5
June 19, 1975 c==ccev--- 1450 102 25.5 27.0
Sept. 17, 1975 ==-e-v=m- 1320 22 24,5 27.0
Jan. 13, 1976 -=--=--=-- 1100 62 24,5 26.5
Jan. 18, 1977 ==--e=e--- 1410 31 24,0 26.0
Mar. 1, 1977 =-=-r--cmm- 1310 1 25.0 27.0
Mar. 23, 1977 ----=-=---- 1305 8.3 25.5 28.0
Aug. 19, 1977 ~=-======- 1335 75 25.0 28.0
Sept. 30, 1977 -==------ 0955 41 25.0 27.5
Nov. 15, 1977 -=-===e-=- 1005 28 25.5 27.5
Jan. 26, 1978 -=----ee-- 1250 12 26.0 28.0
Nov. 16, 1978 -=-evce-e-- 0905 25 25.0 26.5
Jan. 19, 1979 --===ew---- 1050 13 26.5 28.0
Mar. 2, 1979 -==-=c-em-- 1225 63 26.0 27.0
Mar. 30, 1979 -===cce=-- 1140 14 26.5 28.0
June 26, 1979 =~-=------- 1000 104 25.0 26.0
Aug. 23, 1979 -=--===m== 0810 57 25.5 26.0
Sept. 18, 1979 ===--==-- 0835 27 25.0 27.0
Oct. 8, 1979 ----=------ 0955 72 26.0 27.0
Jan. 17, 1980 -==-=--==- 0900 32 25.0 26.0
Jan. 25, 1980 ---------- 1115 23 25.5 26.0
Feb. 28, 1980 ---------- 1050 4o 25.0 27.0
Apr. 1, 1980 --=---ee-e- 1015 17 25.5 27.0
May 6, 1980 -~-=-=------ 1045 83 26.0 27.0
July 21, 1980 ---=~--=--- 1100 3 25.0 26.0
Oct. 16, 1980 -~==-ou=-- 1205 28 25.5 27.5
Nov. 17, 1980 ---===-==- 1225 25 25.5 28.0
Dec. 20, 1980 ----~------ 1035 106 25.0 26.0
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Table 70. Water and air temperatures and instantaneous discharges

at Ngetpang River, Babelthuap

[Temperatures read to units until December 1973, to half units thereafter]

Stream-

flow, Water Air

instan- temper- temper-

taneous ature ature

Date Time (ft3/s) (°c) (°c)

Mar. 17, 1973 ==v=cecw-- 1250 0.09 24 --
Apr. 21, 1973 -==--==--- 1040 .98 25 --
May 11, 1973 --=cm-omou- 1005 .74 25 --
June 1, 1973 ---==meenaa 1220 5.9 25 -
June 23, 1973 ---=------ 1105 1.5 25 --
Sept. 5, 1973 -=--=cer-- 1025 5.3 25 --
Oct. 17, 1973 =-==-===---- 0945 1.9 25 ==
Nov. 7, 1973 =-=--cceee- 1430 1.3 25 --
Dec. 17, 1973 --=vcmcmr== 1315 .63 26 -
Jan. 26, 1974 --ccccee-- 0915 1.6 25.0 --
Mar. 2, 1974 ---=cccee-- 1005 .66 25.0 --
Apr. 12, 1974 —ccccenue- 1225 1.5 25.5 --
May 9, 1974 ---cccccena-- 1015 1.1 24.5 --
Aug. 14, 1974 c-ceeeena- 1510 2.2 25.5 28.5
Sept. 28, 1974 --------- 1310 24 25.5 27.0
Feb. 10, 1975 -----cue-- 0955 1.0 23.5 27.5
Mar. 8, 1975 -=-cc-cen-- 0955 45 24.0 27.5
Apr. 2, 1975 --=-=-eweu- 0925 67 25.0 27.5
June 19, 1975 --=--c---- 1120 5.4 25.5 27.0
July 19, 1975 --==vve--- 1000 1.6 24,5 27.5
Sept. 17, 1975 -=ceceee- 1025 .87 24,5 26.5
Jan. 12, 1976 -==-c----- 1420 1.8 24.5 26.5
July 15, 1976 ===~=--e-- 1300 2.9 25.5 28.5
Jan. 18, 1977 -----cc-u-- 1050 96 23.5 26.0
Mar. 1, 1977 ==---vvee-- 1015 .20 24.0 27.0
Mar. 23, 1977 -----=---- 1035 .38 24.0 26.0
Sept. 20, 1977 ==-=-=---- 1110 .67 26.5 28.5
Nov. 15, 1977 -====----- 1300 1.7 25.5 27.5
Jan. 26, 1978 ----c--e-- 1025 .40 25.5 27.0
Nov. 16, 1978 ----cco--- 1130 1.3 25.0 28.0
Mar. 2, 1979 ----------- 1515 1.2 25.0 26.0
Mar. 30, 1979 ---------- 1425 .42 26.5 28.5
July 26, 1979 ---=-=-v--- 1250 2.6 25.5 26.5
Sept. 7, 1979 ---------- 1040 1.1 25.5 26.5
Oct., 4, 1979 =--==ccee-- 1045 3.8 26.5 29.0
Jan. 15, 1980 -==-c-uu-- 1250 .62 25.0 27.5
Jan. 24, 1980 ------v--- 1220 1.2 25.0 27.0
Feb. 21, 1980 --==------ 1350 2.2 25.0 28.0
Mar. 18, 1980 ---------- 1230 .49 24,5 26.5
Apr. 25, 1980 ---------- 1415 2.8 25.0 27.0
June 3, 1980 --=-v--u---- 1410 .76 26.0 28.0
July 2, 1980 --=-ve-eew-- 1305 6.4 25.0 24,5
Aug. 29, 1980 --=-=-c--- 1050 7.0 25.0 26.0
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Table 71.

Water and air temperatures and instantaneous discharges

at Tabecheding River, Babelthuap

[Temperatures read to units until June 1973, to half units thereafter]

Stream-

flow, Water Air

instan- temper- temper-

taneous ature ature

Date Time (Ft3/s) (°c) (°c)

Apr. 28, 1970 =--====-=m- 1305 3.8 27
May 25, 1970 =====-ee--- 1455 8.4 26
June 18, 1970 ---------- 1245 54 25
July 15, 1970 ---covee-- 1155 124 25
July 29, 1970 ======-==- 1325 51 25
Aug. 14, 1970 ---------- 1350 124 25
Sept. 11, 1970 ===-vw---- 1040 34 25
Sept. 26, 1970 -=-----~- 1130 65 25
Oct. 7, 1970 ~=---ww--mm- 1205 50 25
Oct. 20, 1970 --===---m- 1115 58 25
Nov. 5, 1970 -----=m-eu- 1525 26 25
Nov. 30, 1970 ----vee--- 1115 48 25
Dec. 16, 1970 -==------- 1720 95 25
Jan. 5, 1971 ===cecmee-mu- 1655 27 25
Jan. 25, 1971 ==-cceee-- 1610 18 25
Feb. 22, 1971 ==evcevee-- 1615 22 25
Mar. 12, 1971 =====vew-- 1145 25 25
Apr. 16, 1971 ~==-=veeu- 1040 1 25
May 27, 1971 ==-=veeemm- 1040 23 25
July 1, 1971 ==cceeceee- 1630 69 24
Aug. 30, 1971 =-======--- 1605 29 24
Sept. 1, 1971 ==-=veeem- 0935 13 24
Oct. 5, 1971 ~---vw--um- 1030 43 24
Oct. 21, 1971 ---==----- 1035 54 25
Nov. 12, 1971 -==-e===u- 1100 35 25
Nov. 25, 1971 ~evcoeeeaa- 1500 31 25
Feb., 3, 1972 ~==vvewwea-- 1105 29 24
Feb. 29, 1972 =-==vce=--- 1015 Ly 25
Apr. 18, 1972 --=-cvee-- 1000 18 25
May 6, 1972 --=-=cceeueo 1105 37 25
May 26, 1972 ----------- 0815 16 24
June 23, 1972 ---------- 1625 28 25
July 24, 1972 -==-ceeee- 1630 16 26
Aug. 17, 1972 --=====-u- 1445 24 25
Oct. 21, 1972 ===-v=ww-- 1540 22 25
Nov. 11, 1972 -==-vew--- 1420 13 25
Dec. 6, 1972 ----------- 0845 4o 24
Dec. 27, 1972 -=====vw-- 1130 17 25
Jan. 27, 1973 ---------- 1125 3.9 24
Feb. 20, 1973 --==-=---- 1055 2.7 25
Mar. 11, 1973 -=~--==w-- 0955 1.3 25
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lable 71. Water and air temperatures and instantaneous discharges

at Tabecheding River, Babel thuap--Continued

Stream-

flow, Water Air

instan- temper- temper-

taneous ature ature

Date Time (ft3/s) (°c) (°c)

Apr. 26, 1973 -===---m-- 1155 16 26 --
May 22, 1973 ---=-ve--m- 1030 14 25 --
June 13, 1973 -=-=-e-e-- 1045 34 25.0 --
Aug. 28, 1973 ====-m--u- 0845 48 25.5 --
Sept. 27, 1973 --------- 0815 30 25.0 --
Oct. 13, 1973 --=--==---- 1005 41 25.5 -
Nov. 2, 1973 --===--cme= 0955 20 25.5 --
Nov. 23, 1973 ---------- 0815 48 25.0 --
Dec. 13, 1973 ---------- 0955 13 24.0 -
Jan. 24, 1974 -=-eeeuuno 0900 51 25.5 --
Feb. 28, 1974 -==vemeuu- 1000 20 26.0 --
Apr. 10, 1974 ---ceceua- 0830 31 25.0 --
May 1, 1974 -=--eeemeee- 1735 33 25.5 --
July 9, 1974 -—=-eccue--o 1100 36 25.0 --
Aug. 30, 1974 -—=-cceeeea 0820 24 24,5 26.0
Sept. 27, 1974 -==-veue- 1440 34 25.0 28.0
Oct. 29, 1974 ===-couenm- 1035 62 25.0 28.0
Feb. 9, 1975 ====vwvme=u- 0915 21 24,5 26.0
Mar. 6, 1975 -=-=---u--- 1025 7.5 25.5 27.5
Mar. 29, 1975 -===e===-u- 1045 6.2 25.5 28.0
Apr. 24, 1975 ====c-ue-- 1100 36 25.0 29.0
July 17, 1975 --==-eeun- 1125 56 25.0 29.0
Aug. 13, 1975 -----==--- 1130 74 25.0 29.0
Aug. 18, 1975 -===eeueu- 1130 51 25.0 25.5
Sept. 10, 1975 --==-=u-- 1410 19 25.5 29.0
Sept. 20, 1975 =====w==- 1150 12 26.0 --
Oct. 6, 1975 ===eccuuua- 1035 68 25.5 28.0
Oct. 29, 1975 --===--=--- 1210 30 25.0 28.0
Dec. 2, 1975 ===wcmwnca- 1200 54 25.5 28.0
Jan. 31, 1976 -=---vw--- 1025 20 25.0 27.0
Mar. 5, 1976 -==-=-uu--- 1040 31 25.0 26.5
Mar. 25, 1976 -----=---- 1450 11 25.0 29.0
Apr. 13, 1976 -=--ovw--- 1025 43 25.0 28.0
May 21, 1976 -====c=ve-- 1115 21 26.0 --
June 21, 1976 -=-=w=w--- 1255 42 25.0 28.0
Jan. 6, 1977 ==-ev-eue—u 1225 98 25.0 27.0
Feb. 15, 1977 -=---===-- 1335 19 25.0 26.5
Mar. 10, 1977 --=-=--=-- 1125 5.6 24,5 27.5
Sept. 15, 1977 =-====---- 1050 26 26.0 29.0
Oct. 13, 1977 --=-=-=--- 1030 L5 26.0 27.5
Nov. 17, 1977 ---=------ 1055 19 25.5 28.5
Dec. 8, 1977 ===w=emwe=- 1225 25 26.0 27.5
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Table 71. Water and air temperatures and instantaneous discharges

at Tabecheding River, Babelthuap--Continued

Stream-
flow, Water Air
instan- temper- temper-
taneous ature ature
Date Time (Ft3/s) (°c) (%)
Jan. 18, 1978 ---w-eee-- 1205 18 26.5 27.0
Feb. 22, 1978 =-===ceu-- 1005 39 26.0 27.0
Aug. 30, 1978 ===-=v-n-- 1045 38 22.0 24,0
Dec. 5, 1978 ===--ceuue-- 1120 23 25.0 27.5
Jan. 8, 1979 =-==-c--u--- 1435 19 25.0 25.5
Feb. 9, 1979 -=--=cceeu-- 1135 14 25.0 28.5
Mar. 22, 1979 ------=--- 1300 1 25.5 28.0
Apr. 12, 1979 --=====--- 1140 94 25.0 26.0
May 8, 1979 -------ceu-- 1155 14 26.0 28.0
June 15, 1979 ---=--=--- 1050 58 26.0 27.0
July 11, 1979 -=-=evee-- 1045 93 26.0 27.0
Aug. 10, 1979 =-=~===eu-- 0910 27 26.0 26.0
Sept. 7, 1979 ==-cmwnw-- 0830 27 25.0 25.0
Oct. 4, 1979 ====-veuu-- 0840 93 26.0 28.0
Nov. 6, 1979 -==-----=--- 1020 76 25.5 27.0
Jan. 15, 1980 ---------- 1025 17 25.0 27.5
Jan. 24, 1980 ---------- 1040 32 25.0 27.0
Feb. 21, 1980 ==-=--=--- 1120 53 25.0 28.0
Mar. 18, 1980 ----=----- 1020 12 24,5 25.5
Apr. 25, 1980 -=-------- 1105 57 25.0 27.0
June 3, 1980 -==--------- 1055 17 25.0 28.5
Aug. 21, 1980 ---------- 1055 35 25.0 27.0
Sept. 27, 1980 --------- 1000 130 25.5 26.5
Oct. 10, 1980 ---=------ 1255 29 25.0 29.0
Nov. 10, 1980 ---------- 1105 25 25.5 27.5
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Table 72. Water and air temperatures and instantaneous discharges

at Ngerimel River, Babelthuap

[Temperatures read to units until June 1973, to half units thereafter]

Stream-

flow, Water Air

instan- temper- temper-

taneous ature ature

Date Time (Ft3/s) (°c) (°c)

Mar. 27, 1968 --=-=v-e-- 1200 2.8 26
Apr. 15, 1970 ~~=-=~~v~-- 1230 .06 28
May 18, 1970 =======cee- 1355 .03 29
June 15, 1970 ---======- 1025 .18 27
July 8, 1970 ~-==menun-- 1305 5.8 28
July 23, 1970 =-=-==-=--= 1040 2.9 29
Aug. 6, 1970 ====-==ee-- 1405 1.6 30
Sept. 8, 1970 -----==--- 1050 2.0 29
Sept. 29, 1970 =-==-=--- 1300 5.0 29
Oct. 21, 1970 ~=====u==-- 1455 1.1 28
Nov. 7, 1970 ====cecee-- 1425 2.0 29
Dec. 3, 1970 ====uce=ee-- 1030 4.0 27
Dec. 17, 1970 ======ue-- 1350 5.3 28
Jan. 6, 1971 ----=------ 1450 2.8 28
Jan. 26, 1971 ===--meeu- 1515 .89 28
Mar. 2, 1971 —======a=-- 1230 .26 29
Mar. 24, 1971 ===-=eeua- 1155 .14 29
Apr. 13, 1971 ===ceecea- 1505 .18 31
July 6, 1971 ====ceceuu- 1405 3.0 30
Sept. 23, 1971 ====weeea 1350 .37 30
Oct. 12, 1971 ====-=u=-- 1400 3.1 30
Oct. 26, 1971 -=-----=-- 1430 5.0 28
Dec. 11, 1971 ===vwecaean- 1255 .53 28
Feb., 1, 1972 ===eececca-- 1740 6.3 28
Mar. 1, 1972 ==-=ceecen- 1310 2.4 29
Apr. 5, 1972 =~========- 1520 1.7 29
Apr. 27, 1972 ===c==e=-- 1040 1.2 29
May 22, 1972 ~=====meeu- 1025 .86 25
June 19, 1972 -====neaa- 1405 1.0 29
Aug. 22, 1972 -====--=-- 1400 43 24
Sept. 25, 1972 -===m====- 1415 .56 30
Oct. 19, 1972 =-==~-===- 1230 1.6 29
Nov. 10, 1972 ===ceeee=- 1445 .13 29
Dec. 8, 1972 ===m=oeuee- 1035 .86 28
Dec. 26, 1972 ==-=====n- 1010 .08 28
Jan. 23, 1973 -===cw-su- 0900 .03 25
Apr. 20, 1973 =-=-==~---- 0905 .03 26
May 15, 1973 ~====e~ew-- 0955 .02 28
June 7, 1973 ~~=-=-=---- 1250 1.4 29
June 29, 1973 -----=---- 1000 .98 29
Aug. 23, 1973 =========- 1005 8.7 28
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Table 72.

Water and air temperatures and instantaneous discharges

at Ngerime! River, Babelthuap--Continued

Stream-

flow, Water Air

instan- temper- temper-

taneous ature ature

Date Time (Ft3/s) (°c) (°c)

Oct. 31, 1973 ------u--- 1005 1.5 29 --
Nov. 19, 1973 ----cc-em- 1125 6.1 28.0 -
Jan. 25, 1974 ---e-oee-- 1315 3.9 29.0 --
Mar. 1, 1974 =---ceeeue- 1310 .19 32.0 --
Apr. 11, 1974 —=-ceeuee- 1045 .55 29.5 --
May 3, 1974 -----eomene- 1345 .29 35.0 -~
July 16, 1974 -=-eceeeen- 1530 3.6 29.0 --
Aug. 12, 1974 -=--eeeen- 1420 5.8 26.0 28.5
Sept. 24, 1974 ---v-ueue 1230 L2 29.5 28.5
Oct. 23, 1974 -=~-ocee-n 1200 2.3 29.0 29.5
Feb. 3, 1975 ~=cecmceunaa 1650 1.6 29.0 29.0
Mar. 11, 1975 ---=------ 1400 .06 27.0 28.0
Apr. 17, 1975 =-=-ceeea- 0840 .06 26.0 28.5
June 17, 1975 ---------- 1405 8.2 28.0 --
July 24, 1975 ----euee-- 1355 1.8 31.0 29.0
Aug. 8, 1975 -=---c-neua- 1345 2.4 28.0 28.0
Aug. 16, 1975 -=======-= 1325 2.6 27.0 29.0
Sept. 14, 1975 -=e-eee-- 1135 4.1 29.0 28.0
Oct. 9, 1975 -=--cceeea- 1220 L 4 28.0 28.0
Feb. 20, 1976 -==-----=-- 1455 .34 32.0 28.5
May 17, 1976 ==--===----- 1355 .77 29.0 --
Jan. 10, 1977 =-======-=- 1330 6.0 27.0 27.0
Feb. 10, 1977 --=====-=-- 1325 .05 27.0 28.0
Mar. 9, 1977 -==~-==e=w- 1405 .04 28.5 28.0
Sept. 6, 1977 =======--- 1530 4.3 28.0 -
Oct. 11, 1977 ===m==e==-- 1540 3.4 29.0 29.0
Nov. 1, 1977 ~~==ceeeaa- 1445 .48 31.5 28.0
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Table 73. Water and air temperatures and instantaneous discharges

at Edeng River, Babelthuap

[Temperatures read to units until June 1973, to half units thereafter]

Stream-

flow, Water Air

instan- temper- temper-

taneous ature ature

Date Time (ft3/s) (°c) (°c)

Apr. 15, 1970 ~-===ee=-- 1445 4.7 26
May 18, 1970 ------=---- 1040 4.9 25
June 10, 1970 ----==-=-- 1255 9.2 25
July 1, 1970 -=<e-mecc--- 1310 36 25
July 23, 1970 --=-=eee-- 1410 27 25
Aug. 19, 1970 ~~=--eww=- 1210 25 24
Sept. 8, 1970 -------=m- 1355 21 25
Oct. 1, 1970 ~=-e-meeun- 1405 33 25
Oct. 6, 1970 ~-~--==-u-- 1100 59 25
Oct. 21, 1970 ~==-meweae 1045 36 25
Nov., 7, 1970 ~=~wee--en= 1045 29 25
Dec. 3, 1970 ~=--meeee-- 1330 Ly 25
Dec. 17, 1970 ~-=--evu-- 1150 42 25
Jan. 6, 1971 ===--neuem- 1105 18 25
Jan. 26, 1971 ~===ceee-- 1130 13 24
Mar. 1, 1971 ~=cccmmeen- 1140 15 24
Mar. 22, 1971 ~=~ecnecen- 1105 14 25
Apr. 13, 1971 ~-ceceen=- 1115 7.6 25
June 17, 1971 —=vemeeun= 1130 38 25
July 6, 1971 -=----cmmn- 1130 30 25
Aug. 4, 1971 —==--mcumm- 1055 19 24
Sept. 10, 1971 --ccwcwmn- 1255 10 24
Sept. 23, 1971 =---emen- 1050 7.8 24
Oct. 12, 1971 —=-m=eeum- 1120 39 25
Oct. 26, 1971 -==--==-=- 1125 61 24
Nov. 16, 1971 —----ccu-=- 1205 24 25
Jan. 10, 1972 -c=ccena=- 1110 25 24
Feb. 1, 1972 -=-vceeeu-- 1445 60 25
Mar. 1, 1972 =-eccreca-a- 1045 29 25
Apr. 5, 1972 =-=cecmecu-- 1115 32 25
Apr. 27, 1972 ----meeem- 1300 23 25
May 22, 1972 -=--=~eue=- 1300 15 24
June 19, 1972 -----euen- 1050 18 25
July 21, 1972 -=-=neeee- 1205 17 25
Aug. 22, 1972 ===c-ccu-- 1020 22 24
Sept. 15, 1972 -----vuu- 1115 15 25
Oct. 19, 1972 ~---=m=~u- 1025 21 24
Nov. 10, 1972 ~=cemcwuen- 1135 12 25
Dec. 8, 1972 --=--=cc--- 1330 14 25
Dec. 26, 1972 ~---=-=--- 1335 7.8 25
Jan. 23, 1973 ~---~=---- 1140 4.9 24
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Table 73. Water and air temperatures and instantaneous discharges

at Edeng River, Babelthuap--Continued

Stream-

flow, Water Air

instan- temper- temper-

taneous ature ature

Date Time (ft3/s) (°c) (°c)

Feb., 13, 1973 -==-ee=u-- 1200 2.8 25 --
Mar. 8, 1973 -=---ev-u-- 1345 2.2 26 --
Mar. 28, 1973 ---------- 1205 2.6 26 --
Apr. 20, 1973 ===-=mmue- 1205 21 25 --
May 15, 1973 ==-=e=meeaa 1210 7.4 25 --
June 7, 1973 ------cw--- 1005 19 25 --
Aug. 23, 1973 =========u- 1230 1 25.0 --
Sept. 15, 1973 —=====ua- 1240 25 25.5 -
Oct. 10, 1973 =---=------ 1055 42 25.5 --
Oct. 31, 1973 =eccwecuu-- 1200 18 25.5 --
Nov. 19, 1973 --==-=u--- 1345 55 25.5 --
Dec. 18, 1973 -=--==---- 1450 9.3 25.0 --
Jan. 25, 1974 ---ccaea-- 1055 33 25.5 --
Mar. 1, 1974 -c-cceeceeo 1055 12 26.0 --
Apr. 16, 1974 ---e-uee-- 1115 23 25.5 --
May 3, 1974 -=-ccoomeee- 1105 24 25.0 --
June 19, 1974 --ccceee-- 1100 15 25.0 --
July 16, 1974 ==-=cmcue- 1340 31 25.0 -~
July 31, 1974 --eeceuuen 1500 20 26.0 29.0
Aug. 16, 1974 -==--=-=un 1055 27 25.0 29.0
Sept. 24, 1974 —-=-euce- 1510 14 25.0 28.0
Oct. 23, 1974 ---------- 1510 24 25.5 29.0
Feb. 6, 1975 ==-=ceeuea- 1420 20 25.5 27.0
Mar. 13, 1975 ==--vwcew-- 1040 7.0 25.0 27.5
Apr. 17, 1975 -==--==---~ 1050 4.0 25.0 28.5
May 15, 1975 -===-=w-=-- 1300 8.7 26.0 29.5
June 3, 1975 ==--eomeun- 1515 14 26.0 28.5
June 26, 1975 -=-=-==---- 1605 42 26.0 28.0
July 24, 1975 --=-eevem- 1105 24 25.0 29.0
Aug. 8, 1975 -=-=-=-o-on 1105 28 25.0 28.0
Aug. 16, 1975 ====-=-==- 1220 29 25.0 29.0
Sept. 22, 1975 -=-=-==--- 1155 16 25.0 27.5
Oct. 9, 1975 =====--e-ue-- 1035 30 25.5 28.0
Oct. 21, 1975 ======uu-- 1100 27 25.0 28.0
Nov. 17, 1975 ---==--=--- 1305 27 24.5 27.5
Jan. 12, 1976 --=------- 1430 118 24.5 26.5
Feb. 19, 1976 ---------- 1545 15 25.5 28.0
Mar. 19, 1976 ----=------ 1315 8.0 25.0 27.0
Apr. 9, 1976 =-==---ano- 1215 97 25.0 28.0
May 20, 1976 ====--c-u-- 1235 11 26.0 29.0
June 16, 1976 -==-=-=--- 1345 18 25.5 28.5
July 29, 1976 ==-==-=n-- 1040 18 25.0 28.0
Jan. 10, 1977 ------=--- 1120 53 25.0 26.0
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Table 73. Water and air temperatures and instantaneous discharges

at Edeng River, Babelthuap--Continued

Stream-

flow, Water Air

instan- temper- temper-

taneous ature ature
Date Time (ft3/s) (°c) (°c)
Feb. 10, 1977 ---=--==-- 1040 9.3 24,5 27.5
Mar. 9, 1977 -==-w=w-=--- 1150 5.8 25.0 28.0
Apr. 14, 1977 -==-wc=e-- 1055 4.5 26.0 28.0
June 10, 1977 -====ee--- 1115 31 25.5 28.0
Sept. 2, 1977 ----===--- 1210 43 26.0 28.0
Oct. 11, 1977 --==------ 1400 24 26.5 29.0
Nov. 1, 1977 ~====--==e= 1250 18 26.0 28.5
Jan. 11, 1978 ---------- 1140 16 26.0 28.0
Feb. 9, 1978 =====e-uu-- 1045 32 25.0 28.5
June 20, 1978 ---------- 1220 20 26.0 28.0
July 26, 1978 -----=u--- 1145 1 25.0 28.0
Nov. 8, 1978 ----ce-uue- 1130 23 25.0 27.0
Dec. 1, 1978 ---cccecu-a 1055 17 25.0 27.0
Jan. 11, 1979 -===ceee=- 1115 8.8 24,5 28.0
Feb. 1, 1979 ---======-- 1115 9.0 26.0 28.5
Mar. 8, 1979 ====cwweee- 1340 16 26.0 29.0
May 4, 1979 -=--ccceeuan 1510 13 27.5 29.5
June 5, 1979 -----eee--- 1300 27 26.0 29.0
June 29, 1979 ====wwe==- 1200 60 26.0 27.5
Aug. 6, 1979 ==--=vce--- 1520 23 27.0 29.0
Sept. 5, 1979 ~=====cw=- 1305 16 26.5 30.0
Oct. 31, 1979 ----=--=--- 1200 19 25.0 28.0
Nov. 29, 1979 ====ce===- 1120 20 25.5 27.0
Jan. 22, 1980 ---------- 1340 13 25.5 27.0
Feb. 13, 1980 ---------- 1055 26 25.0 27.0
Mar. 17, 1980 ----wc-uu- 1110 10 24.5 27.0
Apr. 15, 1980 ---=-=---- 1020 9.1 26.0 28.0
Aug. 5, 1980 --==cueeue- 1455 50 25.0 27.0
Sept. 12, 1980 ------=--- 1235 22 25.5 28.0
Sept. 23, 1980 ----=-==- 1100 29 26.5 28.0
Sept. 26, 1980 -------=- 1500 63 26.0 27.5
Oct. 7, 1980 -==w-eceu--- 1115 22 25.0 28.0
Nov. 3, 1980 -------u-un 1140 30 25.5 28.5
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Table 74.

Water and air temperatures and instantaneous discharges

at Kmekumel River, Babelthuap

[Temperatures read to half units]

Stream-

flow, Water Air

instan- temper- temper-

taneous ature ature

Date Time (Fe3/s) (°c) (°c)

June 6, 1977 --=--c--cun 1220 2.3 25.0 28.0
June 13, 1977 -==-=====- 1405 4.5 26.0 27.0
June 17, 1977 -=-==-=vwe- 1030 6.1 26.0 28.0
June 24, 1977 -==-=cee-- 1020 4.3 26.0 28.0
Sept. 6, 1977 -=====ve-- 1400 9.4 25.0 28.0
Sept. 19, 1977 --------- 1430 2.8 26.5 28.0
Oct. 14, 1977 ==---conu- 1010 7.0 26.0 28.0
Nov. 8, 1977 ----cmcewa- 1110 8.3 26.0 28.0
Aug. 15, 1978 -=-===cee- 1210 13 25.0 28.0
Nov. 9, 1978 --=cc=cmua- 1310 9.7 26.0 28.0
Dec. 6, 1978 -------uu-- 1225 5.1 26.0 28.0
Jan. 12, 1979 -------u-- 1320 1.6 25.5 27.0
Feb. 5, 1979 =-=====ewu-- 1125 2.0 25.5 29.0
Mar. 13, 1979 -====-cw-- 1135 3.5 25.5 29,0
May 14, 1979 --==c-mcem- 1240 6.6 26.0 28.0
June 13, 1979 ---=-=-=---- 1235 13 26.0 27.5
July 27, 1979 —=-cmcomen 1355 12 25.5 26.5
Aug. 29, 1979 --=-=--==-- 1400 6.7 25.5 26.5
Sept. 24, 1979 --=-=cue- 1235 17 26.0 28.5
Oct. 9, 1979 -=---==---- 1615 6.9 26.0 27.0
Nov. 21, 1979 ----===--- 1020 7.8 26.0 28.0
Jan. 22, 1980 ------=--- 1010 3.7 25.0 27.0
Feb. 13, 1980 ---------- 1325 8.1 25.0 27.0
Mar. 17, 1980 --==-=-=--- 1335 2.6 25.0 28.0
Apr. 15, 1980 --=--==-=- 1245 2.3 26.0 28.0
May 14, 1980 ---===c-un- 1425 5.5 26.0 28.0
June 25, 1980 ---------- 1220 7.4 26.0 28.0
Aug. 6, 1980 -----vmmee- 1200 3.4 26.0 28.0
Sept. 18, 1980 --------- 1105 3.5 25.0 28.0
Sept. 23, 1980 --====--- 1330 9.9 26.0 28.0
Sept. 26, 1980 -----==-- 1130 7.8 26.0 27.0
Oct. 7, 1980 ---e-eueee- 1330 6.2 26.0 28.0
Nov. 3, 1980 ----c=vee-- 1350 7.0 26.0 --
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Table 75. Water and air temperatures and instantaneous discharges

at Kmekumel River at mouth, Babelthuap

[Temperatures read to units until March 1975, to half units thereafter]

Stream-

flow, Water Air

instan- temper- temper-

taneous ature ature

Date Time (ft3/s) (°c) (°c)

May 18, 1970 ---=------- 1105 1.5 25 --
June 10, 1970 ---w-vewe- 1330 3.4 25 -
July 1, 1970 -===veee--- 1415 9.3 25 --
July 23, 1970 -=--coeum- 1505 8.8 25 --
Sept. 8, 1970 -==--eemmm 1425 7.6 25 -
Oct. 21, 1970 -=w-vw---- 1155 13 25 --
Nov. 7, 1970 =====c=n-uu- 1120 9.4 25 --
Jan. 6, 1971 ~~eccmcecua- 1230 5.0 25 --
Mar. 22, 1971 --==cee--- 1205 5.0 25 --
Apr. 13, 1971 =-=ccoeun- 1150 2.5 25 --
Aug. 4, 1971 —-cemcccana- 1150 6.0 25 --
Sept. 10, 1971 -=-cceuwu- 1305 2.8 26 --
Sept. 23, 1971 —==ccemun 1130 2.0 25 --
Apr. 5, 1972 ==-=eeeeem- 1155 9.3 25 --
Apr. 27, 1972 -=--=----- 1335 5.2 25 --
May 22, 1972 ======memn- 1335 8.0 25 --
June 19, 1972 -===-e-uun 1125 5.7 25 --
July 21, 1972 -=-ccceueu- 1240 6.0 26 -
Sept. 25, 1972 =-==mm=nm 1150 4.5 26 --
Oct. 19, 1972 =====mmmnm 1100 7.9 25 --
Nov. 10, 1972 =====cm=m- 1210 4.1 26 --
Dec. 8, 1972 ====cmemmmm 1410 5.7 26 --
Dec. 26, 1972 ====ecwaa- 1415 2.7 26 --
Jan. 23, 1973 -=-===-mn- 1210 1.4 24 --
Feb. 13, 1973 -==-e==c-- 1235 .97 25 --
Mar. 8, 1973 ===-=emcmu- 1405 .52 26 --
Mar. 28, 1973 -==-===--- 1255 .55 26 --
Apr. 20, 1973 --=---==--- 1240 16 25 -
May 15, 1973 ====mmmmmn- 1240 3.4 26 --
June 7, 1973 -==--e-c-u- 1035 6.9 25 --
Sept. 15, 1973 --------- 1310 7.7 26 --
Oct. 10, 1973 -=-=------- 1135 15 26 --
Oct. 31, 1973 -=-----e-m- 1240 6.7 26 --
May 3, 1974 --=ceccccua- 1155 6.7 26 --
June 19, 1974 -eoeeemnee 1215 4.1 26 --
Sept. 24, 1974 --=avv-u- -- 5.0 25 -
Mar. 13, 1975 -------=-- 1120 2.4 25 27
Apr. 17, 1975 ----=------ 1145 2.4 26.5 28.5
May 15, 1975 -======c==- 1010 4.8 26.0 28.5
July 2Lk, 1975 -=---uuum- 1200 9.0 26.0 29.0
Aug. 8, 1975 =====-ece-- 1205 11 25.5 28.0
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Table 75. Water and air temperatures and instantaneous discharges

at Kmekumel River at mouth, Babel thuap--Continued

Stream-

flow, Water Air

instan- temper- temper-

taneous ature ature

Date Time (ft3/s) (°c) (°c)

Oct. 21, 1975 -=veveew-- 1215 9.7 26.0 28.0
Nov. 17, 1975 --=-----w~- 1400 6.5 25.0 26.5
Mar. 19, 1976 --==c-u-w- 1340 2.5 26.0 27.0
May 20, 1976 --=-=-==--n 1335 4.7 27.0 -
July 29, 1976 -=--wvee-- 1140 5.4 25.5 28.0
Mar. 9, 1977 ===-==ee=-- 1230 2,2 26.0 28.0
Apr. 14, 1977 -====eee-- 1135 1.7 26.0 28.0
June 10, 1977 ---=-==-=- 1335 7.0 27.0 28.0
Feb. 9, 1978 -==--vueue-- 1145 11 26.0 -
June 20, 1978 -=---m-eue- 1310 8.4 26.5 28.0

Table 76. Water and air temperatures and instantaneous discharges

at South Fork Ngerdorch River, Babelthuap

[Temperatures read to units until June 1973, to half units thereafter]

Stream-
flow, Water Air
instan- temper- temper-
taneous ature ature
Date Time (£t3/s) (°c) (°c)

Mar. 18, 1971 —=-wweunaa- 1145 8.8 25

Apr. 19, 1971 =--eemeua- 1145 4.6 25

June 24, 1971 —-c-eeee-- 1140 70 25

July 15, 1971 «-cvveewa- 1215 33 25

Aug. 11, 1971 ===-emuu-- 1055 10 25

Aug. 31, 1971 —-=eceeea- 1500 13 25

Sept. 24, 1971 ---veeeun 1210 5.0 27

Oct. 6, 1971 —==-meceu-- 1135 9.9 25

Oct. 22, 1971 —==meveea- 1505 19 25

Nov. 8, 1971 -=-cecumuan 1530 28 25

Feb. 2, 1972 «-=eeeweeu- 1050 17 25

Mar. 8, 1972 -==-=eeeeu- 1200 12 25

Apr. 4, 1972 -wveeveuua- 0945 20 25

May 5, 1972 ~-=-eeceeaax 1000 17 24

May 25, 1972 ~w=w-wewew-- 1120 6.3 24
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Table 76. Water and air temperatures and instantaneous discharges

at South Fork Ngerdorch River, Babel thuap--Continued

Stream-
flow, Water Air
instan- temper- temper-
taneous ature ature
Date Time (FE3/s) (°c) (°c)
June 22, 1972 ---===een- 1355 10 25
July 27, 1972 -=--eeeea- 0910 7.2 25
Aug. 18, 1972 -=--omuu-- 1125 13 25
Oct. 1, 1972 -=-wemeuaa- 1345 31 24
Oct. 22, 1972 ~-==mmeen- 0940 8.9 24
Nov. 22, 1972 ==--====-- 1135 4.5 25
Dec. 7, 1972 --=--emeua- 1105 12 25
Jan. 4, 1973 ---cmceno-- 1050 3.9 25
Jan. 29, 1973 ---------- 1400 1.8 24
Feb. 23, 1973 ---------- 1135 1.1 27
Mar. 12, 1973 -----=-=-- 1240 .82 28
Mar. 30, 1973 ------=--- 1115 .83 27
Apr. 27, 1973 ---------- 1320 4.8 26
May 23, 1973 ---==c====- 1200 13 25
June 15, 1973 ~=c-e-cua- 1025 14 25
Aug. 27, 1973 ======ee-- 1200 Lo 26.0
Sept. 17, 1973 =--==-w=-- 1040 30 26.5
Nov. 1, 1973 ==-ceeccaaa- 1105 8.0 25.5
Nov. 21, 1973 -----=----- 0835 25 25.5
Dec. 14, 1973 -=---=u--- 1115 12 25.5
Jan. 23, 1974 ---=-oou-- 1115 23 25.5
Feb. 27, 1974 -~=--ve--- 1100 7.5 26.0
Apr. 9, 1974 ---eeveee-- 0910 12 25.5
Apr. 29, 1974 -=-nece--- 1115 13 25.5
May 17, 1974 ---ccceoene 1230 12 27.0
July 8, 1974 ---veecene- 1050 16 25.0
Aug. 29, 1974 -=ceeeeeee 1255 8.8 26.5 29.0
Oct. 30, 1974 ----voeee- 1345 1 25.0 28.0
Feb. 5, 1975 ----=coeee- 1220 11 26.5 29.5
Mar. 5, 1975 ~===cecaea- 1120 2.8 26.0 29.5
Apr. 1, 1975 ---=ccacua- 1035 7.2 25.5 29.0
May 1, 1975 -w---emmeaa- 1100 5.0 26.0 28.0
May 20, 1975 ~-=v=ecee-- 1145 4.2 26.0 27.0
June 18, 1975 -=-==nuu-n 1310 38 25.0 28.0
July 16, 1975 -==-===u-- 1205 24 25.0 27.0
Aug. 19, 1975 ---------- 1045 16 25.0 27.5
Sept. 18, 1975 --==eemun 1140 4.9 25.5 26.5
Nov. 1, 1975 ==-cmccanan 1215 8.4 26.0 29.0
Dec. 11, 1975 ----w-eeu- 1320 20 26.0 27.5
Feb. 26, 1976 -----==--- 1120 4.2 24.5 27.0
Mar. 24, 1976 ---=------- 1225 4.0 25.5 29.0
Apr. 17, 1976 ---==-=--- 1105 9.9 26.0 30.0

209



Table 76. Water and air temperatures and instantaneous discharges

at South Fork Ngerdorch River, Babelthuap--Continued

Stream-
flow, Water Air
instan- temper- temper-
taneous ature ature
Date Time (Ft3/s) (°c) (°c)
June 3, 1976 =-=~vcemenaa- 0940 3.3 25.5 28.0
July 1, 1976 ---=ceueue- 1000 10 25.0 28.0
Jan. 13, 1977 ======e-=-- 1300 14 26.0 28.5
Feb. 17, 1977 --~--==---- 1015 3.6 25.5 28.0
Mar. 22, 1977 ---------- 1230 1.6 26.0 28.5
July 14, 1977 --~----m-- 1235 23 25.0 27.5
Aug. 18, 1977 =-==--==--- 0910 28 26.0 28.0
Sept. 16, 1977 ========-- 0930 8.5 26.0 28.0
Oct. 20, 1977 -=~--m===- 1155 12 27.5 30.5
Dec. 1, 1977 ~==cemcwmu- 1200 8.4 26.0 29.0
Jan. 16, 1978 -=~--ce=u- 1325 6.2 27.0 30.0
Mar. 1, 1978 ---=------- 1200 16 26.0 29.0
July 14, 1978 =—=eccceee- 1010 7.0 24.5 29.0
Aug. 31, 1978 --~evcen-- 1240 12 22.0 28.0
Dec. 21, 1978 --~----u--- 1310 6.8 27.0 29.5
Jan. 30, 1979 --~-==---- 1030 4.6 26.0 28.5
Mar. 14, 1979 ~=---eeem- 1215 5.2 26.0 27.0
Apr. 20, 1979 ==-==ew==- 1430 11 27.0 28.5
July 25, 1979 ---------- 1350 64 26.0 27.0
Aug. 20, 1979 ~-~-=====- 1245 18 27.0 31.0
Sept. 14, 1979 -~--eeu-- 1445 9.7 26.0 27.5
Nov. 15, 1979 ---------- 1125 1 26.5 30.0
Jan. 16, 1980 ---------- 0950 5.4 25.0 27.0
Jan. 23, 1980 --------=- 1055 5.8 25.0 27.0
Feb. 27, 1980 --~------- 1150 10 26.0 29.0
Mar. 27, 1980 -----==--- 1250 7.4 26.0 30.0
May 2, 1980 ------=e=-=n- 1140 12 26.5 30.0
June 10, 1980 --=-====-- 1300 9.3 26.0 29.0
July 18, 1980 -----cue-u- 1200 " 25.0 26.0
Aug. 28, 1980 ------=--- 1155 12 25.0 26.0
Sept. 24, 1980 -=--=-=-- 1100 13 26.0 28.5
Oct. 8, 1980 --=---=-m=- 1120 12 25.0 29.0
Nov. 13, 1980 ---=====a- 1140 7.8 26.0 28.0
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Table 77. Water and air temperatures and instantaneous discharges

at North Fork Ngerdorch River, Babelthuap

[Temperatures read to half units]

Stream-

flow, Water Air

instan- temper- temper-

taneous ature ature
Date Time (Ft3/s) (°c) (°c)
Jan. 15, 1976 -=--------- 1115 53 25.5 28.5
July 19, 1976 =--==-=--=- 1110 67 25.5 27.0
Jan. 20, 1977 ====vw-ew- 1040 35 25.0 28.0
Feb. 24, 1977 -----vv--- 1010 13 25.0 27.0
Mar. 24, 1977 ----===--- 0910 9.4 26.0 28.0
June 7, 1977 -=====-ee=- 0940 34 26.5 28.0
Sept. 29, 1977 -=-=-===w-- 1140 65 26.0 28.0
Nov. 11, 1977 =--=-====---- 0815 69 26.0 26.5
Jan. 30, 1978 ---------- 1030 17 26.5 27.0
Nov. 17, 1978 -===--u-m- 0935 74 25.5 27.0
Jan. 17, 1979 ----=------ 1025 19 26.0 28.0
Feb. 23, 1979 ==c===v=-- 1430 9.7 26.0 27.5
Mar. 29, 1979 -===-=ce-- 1110 14 26.5 28.5
Apr. 23, 1979 -===-==e-- 1400 52 26.5 28.0
Aug. 22, 1979 ----=------ 1005 87 26.0 27.0
Oct. 7, 1979 ==wwwweeua- 1255 114 26.0 28.0
Jan. 18, 1980 ---------- 0835 56 25.5 27.0
Jan. 23, 1980 --=--uen-- 1320 24 26.0 27.5
Feb. 27, 1980 -=-------- 1425 55 26.0 27.0
Mar. 27, 1980 ---=------ 1535 19 26.0 27.0
June 13, 1980 --=------- 0920 76 25.5 27.5
July 18, 1980 -----e---- 1425 37 26.0 26.0
Sept. 24, 1980 --------- 1530 60 26.0 27.0
Oct. 8, 1980 --=--=----- 1420 51 25.0 27.0
Nov. 13, 1980 ---------- 1400 33 26.0 28.0
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Table 78.
at North Fork Ngerdorch River tributary, Babel thuap

Water and air temperatures and instantaneous discharges

[Temperatures read to half units]

Stream-
flow, Water Air
instan- temper- temper-
taneous ature ature
Date Time (£t3/s) (°c) (°c)
Jan. 15, 1976 -=--=--e=- 1220 8.5 25.0 28.5
July 19, 1976 =-=-==---- 1155 5.0 25.5 27.0
Jan. 20, 1977 -~«=em=c-- 1130 6.0 25.0 28.0
Feb. 24, 1977 ==---===--- 1055 3.0 25.0 27.0
Mar. 24, 1977 -----=---- 0955 2.0 25.0 28.0
June 7, 1977 ~==cecemee= 1030 L.o 26.5 28.0
Sept. 29, 1977 ~==--=--- 1220 7.4 26.0 28.0
Nov. 11, 1977 =-=-------- 0915 8.5 26.0 26.5
Dec. 21, 1977 -==-====-- 1325 4.8 25.0 27.5
Jan. 30, 1978 ----v-v--- 1220 4.2 26.0 27.0
Nov. 17, 1978 -~-------- 1035 14 25.5 27.0
Jan. 17, 1979 ~==-cceee=- 1110 4.3 25.5 -
Feb, 23, 1979 ~=ccmewe--- 1505 2.3 25.5 27.5
Mar. 29, 1979 ----=-w--- 1150 2.6 26.5 28.5
Apr. 23, 1979 ====--=-=- 1425 4.0 26.0 28.0
Aug. 22, 1979 =----=----- 1040 10 26.0 27.0
Oct. 7, 1979 =~comemee~- 1240 10 26.0 28.0
Jan. 18, 1980 ~=---mweu- 0915 16 25.0 27.0
Jan. 23, 1980 ~---==ce-- 1340 5.1 25.5 27.5
Feb. 27, 1980 ----=----- 1455 9.2 26.0 27.0
Mar. 27, 1980 ===~=--==- 1605 4,2 26.0 27.0
June 17, 1980 -~=-=-=~-=-- 1005 8.9 25.0 27.5
Sept. 24, 1980 -----=--- 1455 14 26.0 -
Oct. 8, 1980 =--=vcewen-- 1600 " 25.0 27.0
Nov. 13, 1980 =---===-=-- 1440 6.7 26.0 28.0
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Table 79. Water and air temperatures and instantaneous discharges

at Lmetmellasch River, Babel thuap

[Temperatures read to units until June 1973, to half units thereafter]

Stream-

flow, Water Air

instan- temper- temper-

taneous ature ature

Date Time (ft3/s) (°c) (°c)

Nov. 8, 1971 -=-eceeen-- 1115 3.4 25 -
May 4, 1972 -----eeuue-- 0955 1.5 25 --
Dec. 5, 1972 =cccennnna- 1400 2.0 25 --
Feb. 7, 1973 ===mcceun-- 1145 .26 24 --
Mar. 1, 1973 ====ceeaaa- 1230 A7 24,0 --
Apr. 3, 1973 ~-==-ceee-- 1145 .13 26.0 -
May 2, 1973 -==-==c=cceu- 0945 17 25.0 --
June 5, 1973 ---~meeee-- 0835 .70 25.0 --
Sept. 30, 1974 ---vc---- 1005 43 25.0 27.0
Mar. 18, 1975 ~=====w--x 0935 .48 25.5 27.0
Apr. 4, 1975 ---vcceceee 1145 .27 26.5 28.5
Apr. 5, 1977 -=========- 1335 .16 26.0 27.0
June 8, 1977 -==--=----- 1200 .16 27.0 29.0
Mar. 6, 1980 ~-==--e-e-- 1245 1.1 25.5 26.5
Apr. 8, 1980 ----------- 1200 .58 26.0 27.0
June 19, 1980 ----~-=--- 1310 .90 26.0 27.0
July 25, 1980 ---------- 1155 1.6 26.0 27.0
Oct. 14, 1980 ---------- 1200 1.0 26.0 28.0
Nov. 21, 1980 --=-=ceu-- 1150 .73 26.5 28.0
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Table 80. Water and air temperatures and instantaneous discharges

at unnamed west coast stream, Ngerekebesang

[ Temperatures read to units until June 1973, to half units thereafter]

Stream-

flow, Water Air

instan- temper=~ temper-

taneous ature ature

Date Time (ft3/s) (°c) (°c)

Oct. 26, 1970 ~===--==uw- 1130 0.07 27
Nov. 13, 1970 ---=--ee-- 0930 .10 25
Dec. 21, 1970 ~======u=- 0905 .10 25
Jan. 28, 1971 ==--eeena- 1645 .08 26
Mar. 3, 1971 =-e--ccvaa- 0835 .05 25
Mar. 27, 1971 -cevecmcaa- 1050 .06 26
Apr. 12, 1971 =====eeu-- 1405 .04 26
May 4, 1971 ==--coceana- 1400 .05 28
June 22, 1971 ==-==-=e=- 1120 .18 25
July 13, 1971 ====e=u-m- 1325 .32 25
Aug. 12, 1971 -===-=e-=- 1345 .05 27
Sept. 9, 1971 ==-=-eue=- 1455 .04 27
Sept. 30, 1971 -=~-eve-- 1005 .09 25
Oct. 18, 1971 —--euceue- 1005 .22 25
Oct. 27, 1971 ====-==ue- 1535 A7 25
Nov. 18, 1971 -===c=u-u- 1415 .12 26
Jan. 31, 1972 ---====--- 1440 .08 26
Mar. 17, 1972 -~-~vemen- 1435 .22 26
Apr. 6, 1972 ===v~eeec-- 1405 .13 26
May 3, 1972 --=---=e--u-- 1605 .09 25
May 30, 1972 ----====--- 1545 .11 25
June 29, 1972 ---w=====-- 1010 .29 25
Aug. 1, 1972 -===--=e--- 1345 .08 25
Aug. 29, 1972 -=-=m===a- 1405 .17 26
Oct. 4, 1972 ===veeeue-- 0920 .09 26
Oct. 25, 1972 -=-==-==-- 1200 .08 26
Nov. 28, 1972 ------u--- 1255 .10 26
Dec. 11, 1972 ---veweeu-- 1315 .07 26
Jan. 3, 1973 -------vu=- 1045 .06 26
Feb. 5, 1973 ~-=--vc=ccau- 1325 .01 26
Mar. 2, 1973 =-==-===-=m- 1511 .02 26
Mar. 14, 1973 -----cwuu- 0940 .02 26
Apr. 4, 1973 ===vceceeea- 1325 .01 29
May 7, 1973 --=--=v=-uuu- 0945 .03 26
May 29, 1973 ----===-==-- 1430 .05 26
June 21, 1973 =-------=-- 0840 .04 26
Aug. 30, 1973 ---------- 1035 .05 26.5
Oct. 3, 1973 ===mececanu- 1325 .29 26.0
Oct. 23, 1973 ----=-==--~ 1005 .08 26.5
Nov. 8, 1973 ~==v-ccn-u- 0905 .08 26.0
Dec. 19, 1973 ---------- 1040 .16 26.5
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Table 80. Water and air temperatures and instantaneous discharges

at unnamed west coast stream, Ngerekebesang--Continued

Stream-

flow, Water Air

instan- temper- temper-

taneous ature ature

Date Time (Ft3/s) (°c) (°c)

Jan. 23, 1974 --ec-eee-- 1515 0.29 26.5 --
Feb. 26, 1974 -=--cce--- 1455 .06 28.0 --
Apr. 11, 1974 -cceceee-o 1405 .06 27.0 --
May 7, 1974 -=-cccccmna- 0950 .06 26.5 -
June 28, 1974 -=--ceee-- 1355 .07 27.0 --
July 17, 1974 —--ceceeeen 1320 .11 26.0 --
Aug. 2, 1974 -=-ecccea-- 1145 .09 26.0 --
Oct. 1, 1974 -=ececvea-- 1005 .03 26.0 28.0
Jan. 28, 1975 ---c-c-mnu 1100 .12 26.5 30.0
Mar. 12, 1975 ---------- 1420 .48 27.0 28.5
Apr. 18, 1975 =-=--=c--- 1450 .05 28.0 30.0
May 29, 1975 -----cc-wu- 1115 .11 26.0 28.5
July 1, 1975 ----cccee-ma 0855 .20 25.5 27.5
July 23, 1975 ---=--=--- 1030 .14 26.0 27.0
Aug. 26, 1975 =-==c-c-n-- 1155 .09 26.0 29.5
Oct. 18, 1975 ====-cmu-- 1125 .20 26.0 27.5
Nov. 28, 1975 ----ce-u-- 1045 .08 26.0 28.0
Feb. 6, 1976 -==-=--ac-- 1400 .04 27.0 27.0
Mar. 10, 1976 -~=------- 1100 .03 26.5 --
June 4, 1976 -=---c-enu-- 1125 .02 26.5 28.0
July 20, 1976 ---------- 1410 .01 26.0 28.0
Jan. 25, 1977 -=-==e=e-- 0915 .03 25.5 28.0
Feb. 23, 1977 ~==-ccce-- 1110 .05 25.0 27.5
Apr. 6, 1977 =-~=---=----- 1030 .01 26.5 28.0
June 14, 1977 -=-c-ee--- 1405 .01 27.0 27.0
Oct. 4, 1977 --~--=----- 1545 .12 27.0 28.0
Jan. 6, 1978 -==-oceue-- 1215 .01 26.5 28.5
Feb. 10, 1978 ------=--- 1355 .02 28.0 28.0
Dec. 15, 1978 -=--v--u-- 1510 .14 27.5 28.5
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Table 81. Water and air temperatures and instantaneous discharges

at unnamed south coast stream, Ngerekebesang

[Temperatures read to units until June 1973, to half units thereafter]

Stream-

flow, Water Air

instan- temper- temper-

taneous ature ature

Date Time (Ft3/s) (%) (°c)

May 5, 1970 --===vme-e-- 0905 0.02 26
May 14, 1970 -=-~veeen-- 1410 .04 27
June 9, 1970 -====-v--w- 1255 .04 27
June 29, 1970 ---==----- 1300 .09 26
July 24, 1970 -==c~m==-- 1355 .08 27
Aug. 20, 1970 =-=~-=w--- 1640 .10 26
Sept. 10, 1970 --=-=---- 1040 .10 26
Sept. 30, 1970 ==v--==we 1535 .12 25
Oct. 22, 1970 --=--=-==-~ 1515 .13 27
Nov. 13, 1970 -=-vevce=-- 1035 .09 26
Dec. 4, 1970 ====-veww-- 1030 11 25
Dec. 21, 1970 ~-=vweew--~ 1145 .12 26
Jan. 7, 1971 ==eceeeeua- 0825 11 25
Jan. 28, 1971 -~=-see-a- 1315 .09 26
Mar. 3, 1971 =~~==cecm-- 1445 .07 26
Mar. 26, 1971 ~==evceee~- 1150 .07 26
Apr. 12, 1971 ==-eeewna- 1150 .05 25
May 4, 1971 -~-=c-eeu--- 1200 .05 26
June 22, 1971 ~==ecec~=- 1000 .18 26
July 13, 1971 ~=ceeeeua- 1215 .31 26
Aug. 12, 1971 ====aaea-- 1400 .06 26
Sept. 9, 1971 ~=-cceucm- 1050 .07 26
Sept. 30, 1971 =-eeemu-- 0910 .12 25
Oct. 18, 1971 ~===cmaew- 1350 .19 25
Oct. 27, 1971 =--eeceua- 1325 .17 26
Nov. 18, 1971 —=-eewuem- 1325 4 25
Jan. 31, 1972 -=ccecnn-- 1325 .08 26
Mar. 17, 1972 -===--=w-- 1330 .18 26
Apr. 6, 1972 ----ce=wu=- 1455 L1 26
May 3, 1972 ~=---e-eme=- 1455 .07 26
May 30, 1972 -==~vcewew- 1505 11 25
June 29, 1972 -----=---- 0920 .29 25
Aug. 1, 1972 c=~~eeeme-- 1315 .06 26
Aug. 29, 1972 --~---ve-- 1310 .09 26
Oct. 4, 1972 -=--mceuv-- 1210 .07 26
Oct. 25, 1972 -=-=--===- 1110 .09 26
Nov. 28, 1972 -~--==v-en- 0955 .08 26
Jan. 3, 1973 ==---=ceeu- 0955 .08 26
Feb. 5, 1973 ===e-=mwe-- 1110 .03 25
Mar. 2, 1973 =m-em=eeee=- 1425 .02 26
Mar. 14, 1973 -~e-~ee~-- 0500 .02 26
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Table 81. Water and air temperatures and instantaneous discharges

at unnamed south coast stream, Ngerekebesang--Continued

Stream-

flow, Water Air

instan- temper- temper-

taneous ature ature

Date Time (ft3/s) (°c) (°c)

Apr. b, 1973 ---ccecun-- 1235 0.03 27
May 7, 1973 ==w-mecceca- 1440 .03 26 -~
May 29, 1973 =-=mevecee- 0920 .08 25 --
June 21, 1973 --=vceewe-- 0800 .06 25.0 --
Aug. 30, 1973 ---=------ 1005 .05 27.0 -
Sept. 28, 1973 -~-------- 0845 .1 26.5 --
Oct. 23, 1973 -==vw-www- 0915 .12 26.5 -~
Nov. 8, 1973 ===cecee-a- 0940 .10 26.5 --
Dec. 19, 1973 -===e-we-- 0915 .11 26.0 -~
Jan. 27, 1974 =weevee--- 1405 .26 28.0 --
Feb. 27, 1974 ----vouuu-- 1605 .06 27.0 --
Apr. 11, 1974 —=eceeee-- 1500 .13 26.5 ==
May 7, 1974 -=w-eeweee—-- 0855 .07 26.5 --
June 28, 1974 ---e-enee- 1315 .09 26.5 --
July 17, 1974 -—=--eceee- 1255 .17 26.5 28.0
Sept. 5, 1974 -—=--ceue-- 0840 .05 26.0 29.0
Oct. 1, 1974 —=vceeucae- 0830 .04 26.0 27.5
Jan. 28, 1975 ====w=e--- 0930 .18 26.5 30.0
Mar. 12, 1975 -----=~--- 1510 .03 25.0 29.5
Apr. 18, 1975 =====ee--- 1545 .02 27.0 28.5
May 29, 1975 =-=~w-cewa- 1005 .05 26.5 --
July 1, 1975 wec-evaeua- 0805 .13 26.0 27.5
July 23, 1975 -==vw=we-- 1150 .12 27.0 28.5
Aug. 26, 1975 ========u- 1240 .06 26.5 28.0
Oct. 8, 1975 —==--wuee—- 1025 .18 26.5 27.5
Nov. 28, 1975 =======u== 0945 .05 26.0 27.5
Feb. 4, 1976 -------c--- 1220 .09 26.0 27.0
Mar. 10, 1976 -=----=--- 0910 .06 26.0 27.0
June 4, 1976 -—-=-ecewe-- 1045 .03 26.5 28.0
July 20, 1976 -=--=----- 1020 .03 26.0 28.0
Jan. 11, 1977 ====wwce-- 1230 .05 26.5 28.0
Feb., 23, 1977 ===ww=we-- 0940 .03 26.0 27.5
Apr. 6, 1977 ====ewwe--- 1330 .02 26.5 28.0
June 14, 1977 ===v-euu-- 1305 .01 27.0 27.0
Oct. 4, 1977 --=-=---u-- 1455 .15 27.0 28.5
Nov. 17, 1977 ==--==-w-- 1420 .04 27.5 29.5
Jan., 6, 1978 -----cuuu-- 1115 .02 26.0 28.5
Feb. 10, 1978 ---=--uu-- 1035 .07 27.0 28.0
Dec. 15, 1978 -===vee--- 1405 .13 27.5 29.0
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Table 82. Water and air temperatures and instantaneous discharges

at unnamed west coast stream, Malakal

[Temperatures read to units until June 1973, to half units thereafter]

Stream-
flow, Water Air
instan- temper- temper-
taneous ature ature
Date Time (Ft3/s) (°c) (°c)
Oct. 8, 1970 -=----veue-- 1335 0.01 25 --
Oct. 27, 1970 ~=--=weem- 1140 .02 25 --
Nov. 12, 1970 -===-====- 1015 .01 25 --
Dec. 2, 1970 ~===-=mwwu-- 1125 .01 25 --
Dec. 23, 1970 ----==-==- 1020 .02 25 -
Jan. 11, 1971 ===eeemnn- 1015 .06 25 --
Jan. 29, 1971 -~==-===m-n 1040 .02 26 --
Feb. 19, 1971 =--=eeeuu- 1010 .02 25 -
Mar. 27, 1971 ~e-cceme-- 0925 .004 25 --
May 10, 1971 —=-m-emee-- 1405 .03 25 --
June 28, 1971 ==---=---- 0915 .02 25 --
July 14, 1971 —=---mue- 1015 .04 25 --
Sept. 28, 1971 -===----- 1120 .03 25 --
Oct. 15, 1971 ~==-==oeue 1035 .01 25 --
Oct. 28, 1971 -----=---- 1035 ,03 25 -
Nov. 19, 1971 =--cwmen-- 1430 .02 25 --
Jan. 31, 1972 --weeenee- 1100 .008 25 --
Mar. 16, 1972 =-====---- 1100 .06 25 --
Apr. 7, 1972 ===~wmme=m- 1545 .01 25 --
June 29, 1972 --==e-muw- 1600 .03 25 --
Aug. 2, 1972 ~=-=-m=cu-e 1525 .01 25 --
Aug. 30, 1972 -=w-meee-- 1440 .06 27 --
Oct. 5, 1972 ===mw=mmeeu- 1105 .01 25 -
Oct. 26, 1972 =======w-- 1050 .004 25 --
Nov. 30, 1972 -=--w-ee-- 1445 .004 25 -
Dec. 12, 1972 ~-w-mmeew- 1520 .01 25 -
June 21, 1973 -===--=em- 1035 .01 26 --
Aug. 16, 1973 ==-==-=-=- 1440 .01 26.0 -
Sept. 6, 1973 ---------- 1505 .02 26.5 -
Oct. 3, 1973 ======mmmm- 1040 .18 26.0 -
Nov. 15, 1973 ---------- 1420 .04 26.5 --
Mar. 2, 1974 ----eemen-- 1600 .01 28.5 --
Apr. 9, 1974 —=--emmmne- 1355 .01 26.0 --
May 8, 1974 ------omuee- 0915 .002 26.0 --
July 19, 1974 ----enunen 1430 .04 25.5 --
Aug. 2, 1974 ----meeene- 0925 .01 28.0 --
Jan. 28, 1975 ---=------ 1515 .02 26.5 30.0
May 29, 1975 =-w-e-mcwn-- 1430 .02 26.0 27.5
July 7, 1975 =-m-memeena- 1400 .03 26.0 27.5
July 23, 1975 ---------- 1415 014 26.0 28.5
Aug. 26, 1975 ~===--=--- 1500 .004 26.0 27.5
Oct. 8, 1975 =-------ou-- 1420 .01 25.0 27.0
Nov. 28, 1975 ===-==---- 1450 .004 26.5 29.0
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Table 83. Water and air temperatures and instantaneous discharges

at unnamed north coast stream, Malakal

[Temperatures read to units until June 1973, to half units thereafter]

Stream-
flow, Water Air
instan- temper- temper-
taneous ature ature
Date Time (Ft3/s) (°c) (°c)
Oct. 27, 1970 -======--- 1040 0.02 25 --
Nov. 12, 1970 ~--===ew--- 0925 .01 25 --
Dec. 7, 1970 ==v-wwccucaa- 1030 .02 25 --
Dec. 23, 1970 ---===eee- 0900 .02 25 --
Jan. 11, 1971 -cwwmcea-- 0910 A4 25 --
Jan., 29, 1971 --wcwcuu-- 0910 .02 25 --
Feb, 19, 1971 =-ccecec-- 1015 .04 25 --
Mar. 25, 1971 «=w=weceea 1125 .02 25 --
Apr. 14, 1971 —-=-eceue- 0910 .005 25 --
May 10, 1971 —cwwemcacax 1330 .08 25 -
June 28, 1971 ---=vuee-- 0830 .04 25 --
July 14, 1971 -=-eeeeee- 0840 .08 25 --
Sept. 28, 1971 -----uu-- 1040 .04 25 --
Oct. 15, 1971 —~eemecea- 0920 .05 25 --
Oct. 28, 1971 ==cveemea- 0945 .05 25 --
Nov. 19, 1971 wmemvcemcuu- 1330 .02 25 --
Jan. 31, 1972 «-ceecee-- 1025 .01 25 -
Mar. 16, 1972 --===------ 1130 .06 25 -
Apr. 7, 1972 -cvevcocaea- 1515 .02 25 --
May 31, 1972 -=-wwceceu- 0915 .01 25 -
June 29, 1972 --=-=vwe-- 1510 .06 25 --
Aug. 2, 1972 ~=weevceuu=a- 1500 .01 25 ==
Aug. 30, 1972 -===vceuu=- 1400 .09 25 --
Oct. 5, 1972 ==-evcecewaa 1130 .02 25 --
Oct. 26, 1972 ===vveueu- 1015 .01 25 --
Nov. 30, 1972 =—==~cuu-- 1345 W01 25 --
Dec. 12, 1972 -wwwieceu-- 1435 .01 25 --
June 21, 1973 -========- 1000 .01 26 -
Aug. 16, 1973 =====ceuu- 1345 .01 26.0 --
Sept. 6, 1973 ====vcew--- 1420 .03 26.5 --
Oct. 3, 1973 ===wmeceeew- 1005 .13 26.0 -
Oct. 26, 1973 ====vew=u- 1315 .03 26.5 --
Nov. 15, 1973 ---===eew- 1335 .06 26.5 --
Apr. 9, 1974 -=-=eeeen-- 1330 .02 26.0 --
May 8, 1974 ----ceecee--- 0815 .01 26.0 -
June 28, 1974 ---coueeum 1345 .01 26.0 -
July 19, 1974 ---ceeece- 1345 .07 26.0 -
Aug. 2, 1974 -----oucun-- 0845 .02 25.5 28.0
Sept. 5, 1974 --vvcee--- 1055 .02 26.0 29.0
Oct. 1, 1974 —--vcmceueen 1355 .02 26.0 29.0
Oct. 31, 1974 ---cveuuen 1020 .04 25.5 28.0
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Table 83. Water and air temperatures and instantaneous discharges

at unnamed north coast stream, Malakal--Continued

Stream-
flow, Water Air
instan- temper- temper-
taneous ature ature
Date Time (ft3/s) (°c) (°c)
Jan. 28, 1975 -=--ceeee- 1425 0.04 26.5 30.0
Mar. 13, 1975 --==-ee--- 1425 .01 26.0 28.5
May 29, 1975 —=e-cevceu- 1350 .04 26.0 27.5
July 7, 1975 ==eeeccca-- 1445 .09 26.0 27.5
July 23, 1975 -=====e--- 1325 .03 26.0 28.5
Aug. 26, 1975 -------=-- 1405 .007 26.5 29.5
Oct. 8, 1975 -----vcumne- 1515 .05 25.5 27.0
Nov. 28, 1975 ===ccea--a 1530 .02 26.0 27.5
Feb. 6, 1976 ---=--=c-=- 1045 .01 25.5 27.0
Mar. 10, 1976 -----v-w-- 1415 .01 25.5 28.0
Jan. 25, 1977 ---==----- 0930 .02 25.0 27.5
Feb. 23, 1977 =-======-=- 1330 .05 25.5 28.0
Oct. 4, 1977 --------=-- 0905 .02 26.5 28.0
Dec. 15, 1978 =-=vvvceun-- 0935 .02 26.0 27.5
Jan. 21, 1980 ---------- 1545 .02 26.0 27.0
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